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A-C tubes in the Radio 


ADVANTAGES field. the Arcturus 127 
Long Life The longer life, quicker re- 


ception and better tone quali- 
ties in the Arcturus 127 ‘Tube make it far superior 


to any other A-C Tube on the market. 
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Take Notice 
of the marked 


improvement in 


your radio reception 


when new Cunningham 
Radio Tubes are per- 
forming their special 
tasks in the various 
sockets of your radio. 


| Don’t use old tubes with new 
ones — use new Cunningham 
tubes throughout. 
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A.C. or D.C. 


Radio Set Analyzer 


.. the Efficiency, Precision 
and Thoroughness of a 
Laboratory in Your Service 
Department 


Answers The Urgent Demands of Thousands of 
Progressive Dealers 


The equivalent of nine instruments all specially designed 
for radio set, tube and accessory, testing and measuring 
every radio voltage, amperage or fraction thereof, are built 
into the sturdy Jewell Radio Set Analyzer No. 137! 


It is the most complete instrument of its kind—and the 
first! —The Jewell Analyzer solves the dealer’s service prob- 
lem. It will test every phase of a radio installation, the cir- 
cuit of the set, the integral parts, transformers, resistances, 
etc., tubes, including 210 power and all A.C. types, power 
supplies, batteries, eliminators, power packs, A.C. trans- 
formers, etc. 


All tests are made direct from the tube sockets. Current 
readings are shown on the respective meters and are ob- 
tained by pressing buttons which are clearly marked and 


fant q 
| 


=! 


throw the desired meter into the circuit, either for a momen- 
tary or permanent reading. Mistakes are impossible. The 
analyzer can be attached in only one way and pressing the 
wrong button does not injure the meters. 


The instruments used in a Jewell Pattern No. 137 Radio 
Set Analyzer have the following nine ranges: 0-10, 0-50, 
0-100, 0-500 volts; 0-10, 0-100 milliamperes; 0-3, 0-15, 
0-150 alternating current volts. All direct current ranges 
have a resistance of 1000 ohms per volt. 


Tests apply to new A.C. and A.C. converted sets, as well as 
D.C. sets. Adapters for all tubes are furnished. 


Price, complete with adapters and extension leads, built into 
a leather covered velvet lined carrying case. Over all 


dimensions: 434 x 83 x 13”. List $115.00. 


Write for reprint of Jewell Service 
Articles and descriptive literature. 


Jewell Electrical Instrument Company 


1650 Walnut St. 


Chicago, Ill. 
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By Clifford J. Seimers = 3 the country, unless he is in Alaska, begins his usual 
The theme of this short, practical talk is “Making a Successful fretting about the radio weather bugaboo. In my 
Demonstration.” Like a good showman, Mr. Seimers rehearses pice f Sites 
his act carefully. opinion, more radio set sales are killed in the summer time 
Far From the Madding Crowd, by the dealers’ mental attitude than through natural causes. 
By T. DeWitt Woods 4 It is true, of course, that in the summer time not as many 
More small-town stuff, with a discussion of the need of being radio sets are sold as in the winter, and it would be foolish 
¥ -wise whe ‘ t - “fs ' 
B ne Bic Field F . Radic a to pretend otherwise. All of this is understood; but the 
oy Scouts a big Field for Kadio a point I wish to make is that, in the winter time, there is a 
By 8. R. Hipple 5 natural market condition when selling is not at all difficult 
Mr. Hipple, who before exposed so keenly the need for better radio ‘. ian . sdine Z . a ae « ; 
publicity, here presents an opportunity for many dealers. whereas in the summer time it is more difficult. This means 
How a Custom Set-Builder Makes Radio Pay that more effort must be put behind sales in summer than at 
By Stuart J. Myers 6 any other time of the year and, if such an effort is made, it 
Some hints on the sales methods which win customers for the en- ” agitate - 
terprising young constructor. a = tase : 5 
, th Y > would advise dealers to enter upon a campaign, wherein 
How Do You Rate with Your Banker? : ! er ae paig “i 
By G. 8. Gorpe 7 they will demonstrate in their stores that the fear of “sum- 
a - : * 39 ©« . . . = 
That’s a personal question, and you needn’t answer to anyone but mer static 1s an anachronism, which might have been in 
PE RERe = Se: Ean, SHEN: REM ORE vogue in 1922, but certainly not in 1928. Make a deliberate 
Taking nvagpe Out on the Road = E. d. monger 9 bid for summer business by letting your customers listen in 
Then the customer can’t come to your display room, take the . cepa 5 Seltat esc ae ; 
display room 1o him. An Illinois jobber does it very profitably. to radio broadcasting on the worst summer day, simply by 
Tritt: of the CatomSet Trde-Litke Dabble: not using an outdoor aerial. Use an indoor aerial or one 
and Big Business By a Small Manufacturer 10 of the buried underground aerials, which get the signals just 
The writer prefers not to sign it—but he is seriously in earnest. the same, minus the static. Of course, none of these de- 
, ene ee: Fen eee Se See eee: Do To M vices do away entirely with all static, but they at least make 
What Manufacturers and wae: - 4 . D I 1 radio reception enjoyable; particularly when the signal from 
. ; ee ae ee ee the radio station is so strong that it easily overrides what 
Not quite so sensational as the foregoing, but a plain statement of 3 . us 2 
grievances which hundreds might sign. What's the remedy? little static there is. Educate your customers to the fact 
Why I Am Getting Out of Radio that the lightning danger is practically nil anywhere in the 
By M. Eisenberg 12 United States; as no one has been killed by lightning strik- 
Radio is ill-fitted for a sideline; a prosperous merchant whose prin- ing an aerial. 
cipal business is otherwise tells his experience. ean - ° 
Se rs ee ie : ‘ Rapio News, several years ago, offered a prize of $300.00 
Service” Salesmanship By Frank S8. Tower 13 f a daa a f lisdicedtacie anelied 
Can you see things from your customer’s angle? It is hard to eel aaa oes any property aia rom lightning stri ing an 
do, sometimes; but it is a viewpoint of value to the salesman. aerial. The prize went to Canada because the United States 
Why Dealers Should Sell Fewer Batteries could not produce a case during the entire summer of that 
By Alfred §. Clark 14 year; and even where the damage occurred, the lightning 
Many opinions find expression here; this is a frank one which mM . . eras ary che 2 
differs from some previously printed. What do you think? first struck another metal part before the secondary charge 
Advertise Radio From the Customer’s Viewpoint actually hit the aerial and, even then, no one was injured. 
Bo FRPray 15 Dealers can make good money this summer, through 
A small, but effective, advertisement, is submitted here as the first canvassing their customers, merely by installing indoor 
oe prizewinner of _ monthly abated contest. Can you match it! aerials with a switch to throw the radio from the outdoor 
The Latest Radio Merchandise __ 16 aerial, to the indoor aerial, or by installing underground 
New apparatus on the market, with its prices and a list of the Po i : : i . 5 f 
helps which manufacturers offer in dealers’ sales work. aerials. All of these things mean extra money to dealers 
Service Testing Equipment Creates Sales who are wide awake and who have the confidence of their 
By Robert D. Harden 17 customers. ‘There is no reason today for any customers to 
. dealer, who made stage rgd through being a’ position to put away their radio sets for the summer; any more than 
t SIV , Suggests that 5 y ag 4 > 3 4 . ° 
a a. ee they would put their cars in storage for the winter. Educate 
i a ee 4 your customers to summer radio. Appeal to their public 
d 2 Ne ‘ Ss 4 . & < pa Sige ee c° r , > TIC > y 
Another popular line of sets is added to this feature. These pages spirit this summer, particularly when the political conven- 
should be preserved for reference; they will come in handy. tions are about to go into session and no man has the right 
The Distributor Issues a Declaration of Independence not to know what the country is doing. 
By W.A.White 24 Very little business comes to anyone—you must go out 
We shall be disappointed if this article does not stir up much com- and get it. 
ment; that is what it is written for. Let us have your construc- z ne : eB 
tive suggestions. Huco GERNSBACK, Managing Editor. 
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“Making A Successful 


' FIND that too little thought is given 


to the demonstration end, in selling 

radio to a prospect. In the February is- 

sue of the Deaters Personar Enirion, 
Mr. DeVore tells us how to “Get In,” or 
“Get Acquainted.” This article starts in 
where that one left off. 

Now that we have the prospect and the 
date for demonstrating the set down on the 
follow-up card, let us take up the situation 
at that stage. When I made my first dem- 
onstration, I thought the only thing to do 
was to take the set over to my prospect’s 
home, set it up and twirl the dials to bring 
in stations at random, and that I could do 
this without any preparation at all. 

That is one way of demonstrating; but I 
have found that it is not a business method 
of demonstration or Not 
until after a good many demonstrations had 
fallen flat did I wake up to the fact that 
my method of demonstration was my jinx. 


a sales maker. 


PREPARING THE WAY 


I always try to sell my prospect on in- 
stalling a first-class outside aerial before 
demonstration. T have found that the best 
length is about 60 feet, including the lead- 
in, and the best height about 30 feet. I tell 
my customer that this is the only right way 
to find out exactly what the set demon- 
strated will do for The installation 
charge is made large enough only to cover 
actual cost—from $5.00 to $7.00 according 
sound 


him. 


to conditions. I have a argument, 
aside from a perfect demonstration, includ- 
ing that of distance; if the customer is 
going to buy a radio set sometime, he may 
as well have the aerial put in now. 

If I can not sell the prospect on install- 
ing an aerial, I have found, the most satis- 
factory all-around temporary aerial is 30 
feet of wire laid around the room on the 
floor; unless the building has a steel frame. 
or metal lath In the latter 


case, the wire may be stretched along the 


on the walls. 


eaves of the house, or as much as possible 
of it simply hung out of the window. 


By CLIFFORD J. SEIMERS, 
5927 Oakwood Street, Los Angeles, Calif. 


R. SEIMERS is a_ salesman, 

not an order taker; that we can 
tell by looking at his manuscript. He 
is the first competitor for the monthly 
prize who has sent in his picture with 
the article; so that it should be ready 
for immediate use, in case the article 
was accepted—like the little girl who 
was the only one to take an umbrella 
to the meeting which was called to 
pray for rain. Though not a profes- 
sional writer, he arranged his ideas in 
logical order, suitably grouped, and 
sent them in with the neat touch: 
“There still exist grammatical errors; 
but after it passes your criticism it 
will be O. K. for the press.” .These 
articles are selected and published, 
not for their literary merit, but for 
their PRACTICAL value in discuss- 
ing and, so far as possible, solving the 
problems of the radio trade. Your 
contribution has an equal chance for 
the money; send it in today.—Man- 
AGING Enprror.) 


Demonstration” 


TESTING THE SET 


I do not “suppose” the set I am going to 
demonstrate is all right. I hook it up, put 
the tubes in their proper sockets and test 
the complete set with loud speaker, and with 
the temporary aerial if I intend to use one. 
After testing, I take the tubes out and re- 
turn them to their carrier to avoid possi- 
bility of breakage. It is always best to 
‘arry two or three extra tubes along; as 
you never know when one will go “hay- 
wire.” 

A demonstrator does well to be prepared; 
it costs too much to secure the opportunity 
for demonstrations to take a chance on 
their falling flat. Nothing is quite so bad 
as a bad first impression. 


ARRANGING THE PROGRAM 


The last but, according to my experience, 
not the least detail is preparing a program 
for the demonstration. 

In arranging the program, I get the local 
paper and select the program for the eve- 
ning’s entertainment, either in my mind or 
on a piece of paper; also making a list of 
the stations that I know will be coming in 
good and clear at the time I am going to 
make my demonstration. I also have in 
mind the of the stations I 
select for my demonstration. 

By knowing all of these things before- 
hand, a salesman improves his demonstra- 
tion greatly; cutting out all the delay in 
bringing in the stations clear and quickly. 
This is one of the biggest selling points for 


dial locations 


the radio. 

With all of this done and the evening's 
program in mind, I am ready to take the 
set to the prospect’s home and set it up 
for demonstration. 


DEMONSTRATING 


When I arrive at the prospect’s home, I 
ask him to excuse me a moment while I 
make connections and set up the set to be 


. 


(Continued on page 18) 


frade). will appear on this page, and its author will receive the prize of $100.00. 


of the best ideas—not the best literary effort—and their practical and useful features —MANAGING EDITOR. 


i¢ most 


heiptui of those tf 


+} 


; 
eceived tron rLIUY 


(Fhe Whole Radio 


This is awarded on the basis 


Editors 


ADIO sales in towns distant two 

hundred miles from any broadcast 

® station involve a more meticulous at- 

tention to details than sales consum- 

mated in cities within the shadow of broad- 
cast-antenna towers. 

The city dealer is concerned chiefly with 
the selectivity of the sets he sells; so that 
the local stations can be de-dialed in favor 
of outside stations, in case the locals fail to 
please. Good quality reception is assured 
locally, even in the most enthusiastic thun- 
der storm. 

But the dealer, working a town with a 
two-hundred-mile interval between it and 
the nearest broadcast station, is con- 
cerned not only with the selectivity factor, 
but with extreme sensitivity. Here, the 
weather condition is the radio barometer in- 
dicating good, fair, or bad reception. 

The remote-town dealer must have one 
or more good outside antennas, and an elab- 
orate ground system, if he is to do his line 
the fullest justice. He should preferably 
use a somewhat longer antenna for daylight 
reception than Dame Convention dictates; 
for height and length boost the daylight 
signal strength to a greatly-needed extent, 
station-crowding being a negligible proposi- 
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Jar jrom ¢ 


By T DEWITT WOODS 
Universal Radio Co. 


Inc Gregor, Lowa 


"Z) UT in the Mid-West, where 
O fans sit up nights to think of 
scathing remarks about chain pro- 
grams, is one of the most valuable, 
yet critical markets of the radio 
business. Here sets, both selective 
and sensitive, are required; and to 
the western farmer, the radio set, 
as well as the automobile, is a 
business necessity no less than a 
source of pleasure. This article is 
practical and suggestive; and, 
while we give another of high 
merit the prize in this issue, Mr. 
Woods is entitled to most honor- 
able commendation for the excel- 
lence of his editorial in presenta- 
tion and contents. 


_ wr 


tion during the day. But, for night recep- 
tion, the antenna should be of a length giv- 
ing both selectivity and maximum signal 
strength; enabling one to tune out at least 
part of the survival-of-the-fittest pandemon- 
ium that some of the stations conduct with 


each other. 


The trial installation should be first-class, the demonstration under favorable circumstances, 
and the rural buyer should be instructed, when the sale is made, that on good weather 
depends the best reception. 


A SWITCHBOARD NEEDED 


In placing the antenna for the best re- 
sults, the directional proclivities of the par- 
ticular type of antenna should be taken into 
consideration. And, to demonstrate effec- 
tively several outfits on his floor, the dealer 
should have a system of switches for con- 
necting any outfit to the desired antenna— 
the switches doing away with the cumber- 
some and unsightly connecting and discon- 
necting of wires. Here, simplicity of con- 
nections is important, as a complexity of 
wires serves only to confuse and discourage 
the prospective purchaser. 

Demonstrations should be made only when 
receiving conditions are favorable. The an- 
tenna giving the best signals at the time 
should be switched on; the ground should 
be chosen by the trial-and-error method— 
water pipe, heating plant, deep well, buried 
plate, and counterpoise all tried individually, 
and the one that gives the best results at 
the time switched on. Sometimes the re- 
sults can be bettered by connecting several 
of the individual grounds collectively; this 
should be done if improvement ensues. 

Now, the dealer having done all this to 
demonstrate on the signals received from a 
few choice stations at their best, the pros- 
pect should be impressed by the tonal 
quality and volume of the signals, by the 
selectivity, and by the appearance of the 
set; and he will be more than glad to ac- 
cept an offer of a trial installation in his 
own home. 


A GOOD AERIAL NEEDED 


Generally, in the trial installation lies 
the sales-closer, or the sales-killer. A dealer 
in any community may profit by taking an 
inventory of the activities of the dozen other 
dealers operating there, observing that 
most of the competitive sales failures can be 
traced to a slovenly-done trial installation 
—a poor antenna and ground system, with 
the invisible stamp “Temporary” on the in- 
side installation. 

The wise dealer is he who reads these 
signs, and, therefore, puts up a good per- 
manent antenna- (Continued on page 18) 
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BOY SCOUTS 
A BIG FIELD FOR 


S‘ReHIPPLE 
“Williamsport Pa. 


e 


“HERE are 887,000 Boy Scouts and 
scout officials in the United States. 
A A scout must learn a signalling 
code before he can pass from the 
tenderfoot to the second-class or first-class 
rank; and the International Morse code, 
used in radio, usually is chosen because the 
letters can be made with many kinds of 
transmitting apparatus. Boy Scouts natur- 
ally become interested in radio. 

The Scout organization offers a merit 
badge in Radio to first-class scouts who 
pass a test on the construction and opera- 
tion of transmitting and receiving appara- 
tus. 

New impetus will be given to Boy Scout 
radio by a movement started recently for 
increasing the membership in the depart- 
ment of Sea Scouting. The officials in the 
New York district, headed by Marshall 
Field, have opened a campaign to secure 
3,500 more Seascouts. There is increased 
interest in this department throughout the 
country. 

Radio is even more important in sea 
scouting than in other departments of the 
organization. The handling of ships and 
boats today depends largely on the use of 
radio. Orders that govern the movements 
of vessels are sent via radio. The radio 
compass helps to keep ships on their courses 
and guides them into port. The reception 
of radio weather reports and forecasts, 
storm warnings, reports of obstructions to 
navigation and other broadcasts is of vital 
importance. The SOS saves many lives and 
much property by bringing prompt aid to 
disabled ships. 


R. HIPPLE, who is a radio 

inventor as well as manu- 
facturer, discussed in the Febru- 
ary issue of the Deaters Perr- 
sONAL Epition the neglect of radio 
in the free publicity so lavishly 
bestowed upon less important and 
curtainly less romantic activities. 
In this article he suggests another 
method by which radio enthusiasts 
may be created at a formative 
period of youthful education, 
through cooperation with well- 
established local organizations. It 
may be summed up; “Catch ’em 
young, treat ’em kindly, and tell 
"em everything.” 


AN OPPORTUNITY 

Dealers should take advantage of the 
present wave of interest in sea scouting 
and of the great opportunity offered by the 
immense scout organization. The national 
headquarters of the Boy Scouts of America, 
which recently leased the entire seventeenth 
floor of the new Park Avenue Building, 
New York, sells only a limited variety and 
amount of radio equipment through its sup- 
ply department. The competition which it 
gives the local dealers is practically neglig- 
ible. 

There are 639 local offices of the organi- 
zation in the leading cities. Each has from 
two to three hundred to several thousand 
scouts under its supervision. Troops of 
scouts are found in many churches, schools 
and other institutions. 

Every Boy Scout is a potential buyer 
of a broadcast receiver. It is easy to stimu- 
late the interest of scouts in building trans- 
mitting and receiving outfits. The organi- 
zation, locally and nationally, is a market 
for radio parts that never has been de- 
veloped. 

The radio dealer who tries to sell to 
Boy Scout officials should remember that 
the organization is a philanthropy, support- 
ed in large part by voluntary contributions. 
The Scouts pay membership fees and buy 
their own uniforms and equipment; but 
the overhead expenses, which are several 
times the amount paid by the scouts, are 
covered by money raised in financial cam- 
paigns. Sometimes the Scout budget is 
included in the community chest. 


DIPLOMACY REQUIRED 


Any attempt to exploit the scouts for 
commercial purposes is likely to be resented 
by them and their officials. The approach 
should be made with a view to rendering 
service to boys. This does not mean that 
the dealer is expected to sacrifice his profit, 
though some dealers in scout uniforms and 
equipment find the good will of the organ- 
ization so valuable that they gladly handle 
these goods on a mark-up of 10% when 
their actual overhead expense is 24%. 

Radio dealers may approach the scouts 
themselves, by old or new advertising meth- 
ods, or through the local officials. One of 
the most effective ways is to offer the local 
organization the services of a technical radio 
man who understands boys. This man can 
teach the local scoutmasters and scouts how 
to use radio in scout work. He can design 


e 


low-priced transmitters and receivers that 
can be built by boys and used in their scout 
work. Demonstrations can be given, show- 
ing how such outfits are built and operated. 

Code practice, with the radio man sending 
from an amateur station and the scouts re- 
ceiving in their homes or troop headquar- 
ters, will be helpful. The radio man who 
renders such service usually is offered an 
official position in the organization. 

The contacts and good will developed in 
service to scouts are sure to result in more 
business for the dealer, for boys have more 
influence than most dealers imagine in the 
buying of things for the home. 

It is possible to start a scout organiza- 
tion building radio sets for the blind, the 
shut-ins, and hospitals. Rotary Clubs and 
other organizations sometimes furnish 
money, material or even complete receivers 
for the scouts to install. In one city, not 
long ago, hundreds of sets were installed by 
scouts as a result of a community-wide 
movement. 

As a summer market, to be developed 
when other business is falling off, the scout 
organizations offer an attractive opportun- 
ity. The Seascouts are most active then. 
Many of them go on cruises and need radio. 

There are more than 8,000 summer camps 
for scouts in the country, and a considerable 
number of winter camps. Every one of 
them could use radio more than it does. The 

(Continued on page 18) 
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HERE are, no doubt, a vast number 


of custom © set-builders,” young 


men of high-school and collegiate 

years, who have spent valuable time 
in the last several years educating them- 
selves in the intricacies of radio; but who 
have realized little financial gain. There 
are hundreds who have studied radio theory 
and design just for the enjoyment they 
receive from such endeavor; yet who de- 
serve employment remuneration comparable 
to their knowledge in the field they have 
mastered. It is to this “radio 


that I wish to dedicate this article; 


school of 
fiends” 
that they may be assisted by any kinks or 
instructions of procedure that they may 
find applicable. 

I have discovered that the simplest man- 
ner in which to get started is to go after 
that business that is most neglected by the 
commercial radio dealer. That is, the re- 
pair end. Every fan has the 
stock on hand to begin a repair business; 


necessary 


so all that is necessary is a classified adver- 


tisement in the local newspaper such as: 


2 oe a ‘ + & & —*} & 
*RADIOS REASONABLY REPATRED* 
* For immediate service call 9999-X * 
‘2. : = © © = « 

Before some notable broadcast feature 


event, an ad similar to the following will 
prove effective: 
* * * * * * * * * * * 


* Get that radio working 100% before 
* the Tunney fight by calling 9999-X * 


* * * * * * *  * * * * 


Just a few of these inexpensive adver- 
tisements result in quite a start of busi- 
ness; for the real advertising begins after 
The 
advertising is 


several sets have been repaired. 
“mouth-to-mouth” 
the really valuable kind; as the word of 
a friend is usually taken in preference to 


I have had one repair 


form of 


an advertisement. 


job done well result in four additional 
ones. 
JOHNNY-ON-THE-SPOT 
The “radio man” has it all over the 


average dealer, in that he can furnish im- 


mediate service. A great many dealers 
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ow a (ustom et uilder 


By STUART J.MYERS 
OWarrenPa. 


pack a defective set and return it to the 


manufacturer; which necessitates several 
weeks of waiting and excessive charges for 
the owner. If a radio man is called, the 


set usually can be fixed on the spot; or at 


( \ 


pena article, sent to Raptie 

News by an enterprising cus- 
tom-set builder, is interesting to 
compare with some others in this 
While the 


endeavoring to 


issue, radio trade is 
apportion, by 
buck-passing among its factors, 
the responsibility for service prob- 
lems, the set builder has to make 
good on the spot. Upon his ability 
to do so depends his continued 
success among his closely-knit cli- 
entele. He is his own engineer, 


factory, salesman and 


staff; he 


evperience 


service 
must make up by skill, 


and enterprise the 


other considerations in which his 


highly-organized competitors sur- 


pass him. The dealer in ready- 


made sets may well consider his 


ways and be wiser. 


paired in an hour or less if the conveniences 
of his laboratory are at hand. 

Satisfactory and quick service soon ad- 
vertises itself and numerous sales of power 
units, batteries, power tubes, replacement 
transformers, etc., result. I usually stock 
a sufficient number of the usual accessories 
so that I can satisfy ordinary demands; 
but, if necessary I buy from local dealers 
who co-operate by giving a small discount. 
Do anything to give real service. That 
makes “call-again” customers. 

I find that a pack of calling cards and a 
gum thumb 
stitutes my best advertising agency. 


eraser filled with tacks con- 
Be- 
neath the cover of every set I repair or 
sell I tack one of these cards (which I con- 
tinually carry with my tools). This keeps 
the owner and his friends informed of my 
whereabouts when trouble is encountered. 
When I encounter a particularly anti- 
quated or decrepit receiver I attempt, in 
a congenial way, to interest the owner in 
a new and more efficient receiver. If possi- 
ble, I install a 
repair the old one; 


receiver while I 
that he may better 
realize the improvements on the new one. 


modern 


There are many people, I believe, who could 


The set builder puts his 
advertisement on his 
work, just as does the 
big manufacturer. By 
its performance he is 
zetlling to be and will be 
judged. He is, at his 
best, one of the examples 
of a revival of congenial 
craftsmanship in a ma- 
chine age. 


as 
4 


least in an hour of work at home in the 


radio man’s laboratory. I will not attempt 
to instruct in my methods of testing and re- 
pairing sets; as every fan has his simp!e 
methods and realizes the truth in the state- 
ment—that nine sets out of ten can be re- 


be induced to have their old receivers made 
This field, I believe, 
will constitute a large part of the “custom 
builders’” work for the coming months. 
Its remunerative possibilities 
viting. 


into all-electric sets. 


appear in- 


cimeit 


oats 
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By CS.CORPE- 
Corpe Brothers 
6/ Monte, (al 


0'.. of the greatest problems in the radio 


trade, as with all others in which sales 


(4) Borrowed — how small, and stick with it. Put every cent 


money will always you get in this account, and pay every cent 
make you money by — out by check. 
to (2) Run your business as it should be: 


that is—“keep your business and your bus- 


to the public are involving increasingly large aioe 
as ; permitting you 


Installme ; i 
ment discount your bills— 


selling has had the attention of the country’s 


investments, is that of finance. 


something your job-  iness will keep you.” Keep your store or 
ber wont forget, 


either, when you 


principal economists, and the opinion is freely . ‘ 
f : ' shop clean; keep your windows attractive, 

cupressed that only careful conservatism can hi 
ein he a Ship hit and your shelves ship-shape. Have your set 
justify it; yet, in order to maintain industry : 5 ates 
: ; ie map : need some special or sets on the floor at top efficiency. In 
under modern conditions, it is necessary to : ‘ . +p 
talize #} ; a service. short, have things in such shape that if your 
capitalize the future earni 0wWers , eas . 
I f UG PRere OF The banker or his wife come into your store they 
MAKING A START 


publie. 
actively engaged in financing 
sales, and is therefore familiar 


The writer of this article has been 


ject; he is a strong advocate for the need of 
correct business, as well as electrical tech- 


nique on the part of radio dealers. 


radio credit 
with his sub- 


HE following suggestions may not 


be applicable to many radio dealers 
| in’ cities, where bank credits and 
financing are common; but it is hoped these 
ideas will be assimilated by dealers in 
smaller towns, 
and custom-builders even in cities. 


should 


and by many repair shops 


Every radio dealer establish a 


banking connection and build up his credit, 
for a number of good reasons. Some of 
these are: 

may de- 


(1) An unforeseen emergency 


mand some extra money, when the lack of 


it may mean even the entire loss of the 
business. 
(2) Any successful business demands 


credit—no matter how large or how small; 
your business is no exception. Therefore, 
don’t be afraid to establish bank credit and 
use it. 

(3) Many 
much more money will present themselves 


opportunities for making 
if you can use your bank credit. You may 
be offered an exceptionally good buy for 
which you need immediate money; or any 
extra amount of business offered you may 
be financed by borrowed money until you 
have an opportunity to carry it through to 
completion. 


By this time you 
are probably asking 
“Well, how am T go- 
establish a 
It is 
idea 
among many dealers 
that the “big feller” 
has all the 


ing to 
credit rating ?” 
a mistaken 


advant- 


ages, on the ground that “them what has, 


that 


vets, or 


money.” I 


“it takes 
have heard these expressions, 


money to make 


dozens of times, from proprietors of radio 


stores and repair shops. 


is how to 


Here 


establish a successful credit connection: 


(tl) “Start a 


Your banker ts an 
important silent part- 
ner mm your business 
enterprises, unless you 
are able to carry your 
own credits—and_ in 
that case, as the writ- 
er suggests, vow are 
yourself a banker and 
should follow — that 
profession, By prac- 
ticing the rules laid 
down here, you avail 
yourself of a capital 
much larger than your 
own, and of its con- 
sequent greater earn- 
ing power. The banker 
wil always welome 
the radio dealer who 
is a business man; 
and with whom it is 
therefore pleasant and 
profitable to associate. 
Your principal asset 
should be your bus- 
iness ability and meth- 
ods, and not merely 
merchandise which 
must be appraised 
with a pawnbroker’s 


eve. 


bank 


account, no matter 


will be favorably impressed. 

(3) Keep a simple but complete set of 
hooks, and know where you are, financially, 
all the time. Be able to furnish an accurate 
and conservative statement to your banker 
at any time. 

(4) Borrow 
bank occasionally, whether you need it or 
Pay your interest on it for, say, 10 


some money from = your 
not. 
days and then pay it back—don’t wait until 
you are in a jam and have to get money 
in a hurry. If you borrow from time to 
time and always pay back promptly, you 
will be building up the most valuable asset 
of any business—Credit; and you won’t have 
any trouble getting money when the real 


need comes. (Continued on page 19) 
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Converting Battery Receivers 


To “AC” Will Sell Them 
But Be Sure 
Volume Is Controlled Properly 


LL “AC” circuits 

are built up with a 
very delicate balance of 
voltages. To keep this 
balance intact is very 
important so that no 
appreciable AC hum 
will develop. The popular uniformly satisfactory as 
methods of controlling vol- when used across one of the 
ume in Battery Receivers ete 
are insufficient and will not sella tii 
give satisfactory results. 


A true, smooth volume con- 
trol in AC circuits is obtain- 
able by using the new Cen- 
tralab Radiohms, RX-100 or 
RX-025. The RX-100 Radi- 
ohm in the secondary will 
control oscillation as well as 
volume. The RX-025 across 
an R.F. primary provides 


effective control and 
does not detune. The 
same unit has the pro- 
per resistance for an- 
tenna circuit control, 
but no antenna circuit 
resistance will prove as 


A Centralab PR-050 Power 
Rheostat, in series with the 
AC transformer will provide 
accurate voltage control and 
lengthen the life of the 
tubes. Centralab wire wound 
Potentiometers and Fixed 
Resistors will prove trouble- 
free in the power circuits. 


Write for full information about these high quality controls that 
are being used by so many of the prominent set manufacturers. 


Central Radio Laboratories 
23 Keefe Ave., Milwaukee, Wis. 


[[Centsalab]]]] 
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CARTER 


Adapter Harness 


Sell your old sets 
at a profit by con- 
verting them into 
A. C. sets by 
means of the Car- 
ter Adapter Har- 
ness. 


No changes in wiring necessary. Connection can 
be made in ten minutes and then you can sell 
the old D.C. sets you have in stock at a profit. 


The most complete line of Adapter Harnesses on 
the market—for use with all standard filament 
transformers—a type to fit any set and every 


need. 
Write for illustrated 
folder and price list. 
in Canada: Office in Prin- 
Carter Radio cipal Cities 
Co.. Ltd., of the 
Toronto World 


GOOD RESISTANCES 
are made of paper. 


RESISTANCE 
Paper 
For Fixed and Variable 
Resistance Units. 
Call or Write for Samples 
WALKER, GOULARD, PLEHN Co. 


448-450 Pearl Street, New York, N. Y. 
Phone Worth 0051 


A Special Offer to Dealers 


S. Gernsback’s 
RADIO ENCYCLOPEDIA 


When a dealer answers his customers’ questions as though he knows his 
business, he immediately impresses them with the idea that he is 
reliable. In S. Gernsback’s “‘Radio Encyclopedia’ you will find every 
word used in Radio thoroughly covered, every worthwhile circuit and 
principle is honestly and unbiasedly treated. Then, there is biographical 
accounts of all those men responsible for bringing radio to its present 
state of perfection. To each milestone of progress—through each stage 
of development—let S. Gernsback’s ‘‘Radio Encyclopedia” take you. 
There are 1,930 definitions, 549 diagrams, photographs, drawings. A 
complete cross index is just one of the many features of this remarkable 
book. This is not a dictionary, but a real encyclopedia. 

Regular price for S. GERNSBACK’S RADIO ENCYCLOPEDIA with 
semi-stiff Keratol binding $2.00. 

SPECIAL PRICE TO RADIO DEALERS ................00..00............. $1.50 
Twenty-five thousand copies of this complete history of radio progress have 
already been sold to individuals. We are prepared to quote spcia 
discounts to those dealers desiring quantity lots. Write us. 


S. Gernsback, 230 5th Ave., N. Y.C. 


AA A 


Dealers 


In order to assure a copy of the Rapio News 
DEALERS PERSONAL EpITION reaching you each 
month take advantage of this special subscription 
offer. The regular rate for yearly subscription is 
$2.50—by our special introductory subscription 
offer you can get the Rapio News Dea.ers PEr- 
SONAL EpiTIon for one year beginning with the 
next issue for the amazingly low price of $1.50. 
Remember, bound in with the DEALERS PERSONAL 
EDITION is a copy of Radio News just as it is 
bought by over one hundred and sixty-five thous- 
and radio enthusiasts. This copy of Radio News 
you receive FREE, 

Mail this coupon now. In this way you will be 
sure to get the next copy of the Rapio News 
DEALERS PERSONAL Epition. This is your own 
magazine—it is edited by the whole radio trade. 


EXPERIMENTER PUBLISHING CO. 
230 Fifth Avenue 


New York, N. Y. ortam® at 
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6.A. Blank 


Churchill Drug Company 


Peoria LWlinoie 


YUHE radio department of this com- 

_ pany has always presented us with a 

*. peculiar problem, in the way of dis- 

playing our merchandise to our pros- 

pective dealers, to the best advantage for 

both of us. In the other departments of 

our varied business, such as sundries and 
fountain supplies, we displayed 


| 
*e) 


On the . 


~~ 


shh 


PE see 


HE old-fashioned drummer 

was a master of the art of 
demonstrating his wares, but he 
would have been surprised as well 
as enthused by this substitute for |" 
the task of carting and carrying || 
his well-filled sample cases to his | 


A LORS IRE AM OER 


merchant customers. The com- || 
pany which has put on this suc- || 
cessful salesroom-truck is a whole- || 
saler with large branches in || 


Peoria, Ill., Burlington and Cedar 
Rapids, Iowa, and Omaha, Neb. It 
handles many other lines, but 
radio presented special problems. 


illustrated here; and had constructed a body 
16 feet 6 inches long and 7 feet wide, form- 
ing a very compact, but attractive show 
room, as may be seen. This body is lighted 
electrically by running a cord from a plug 
in the dealer’s store to the side of the car. 

Suitable aerials are built into the roof of 


oad / 


the car; and in it are installed—and kept in 
working order—receivers covering the com- 
plete line of the models that we handle. 


AN EFFECTIVE ADVERTISEMENT 


As the car is painted in bright colors, and 
is of strikingly unusual appearance, it at- 
tracts every one in the small towns through 
which it passes. This is especially true when 
it is lighted up and the radio receivers are 
being demonstrated. We make a special ef- 
fort to obtain a parking place on a good 
corner, and particularly on Saturday nights, 
in towns where we have a good dealer. 

This attracts hundreds of people, and our 
radio man in charge of the truck reports 
that on many nights the car is kept in op- 
eration almost to midnight, with visitors 
still coming to see the latest models and 
hear them demonstrated. 

We have found also an opportunity to 
enter this truck in many parades and cele- 
brations; and we (Continued on page 19) 


our merchandise in the usual way, 


in the hotels of the key cities 
throughout our territory. We at- 
tempted this also on behalf of our 
radio department, but the effort 
proved a failure. 

We found also, in trying to take 
out a line of radio sets and con- 
soles for display in this manner, 
that we were constantly confront- 
ed with the necessary unpacking 
and repacking, and the hooking up 
of the various sets under very try- 
ing conditions, so that the most 
satisfactory demonstration was 
not obtained. 

After coming to the conclusion 
that, in order to sell our radio 
merchandise, we would have to 
display and demonstrate it prop- 
erly, we originated the truck idea, 


| BURCH, “ 
' ) DRUG TO 


FRc 


The extremely attractive appearance of the interior of the radio 
demonstration truck will be seen from this picture above. The space 
is skillfully used, and a large line of the most modern sets, for both 
aerial and loop operation, is thus presented for the inspection and ap- 
proval of the rural merchant and his customers; so that many sales are 
thus made for the dealer in advance of his commitments. 
radio houses derive advertising from special truck bodies, this one has 
special advantages, as will be seen. 
window space, is shown below as it appears on the street. 

(Photographs by courtesy of the Reo Motor Car Co.) 


While many 
The truck itself, with its ample 


=, 
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rT HEN we sent to the con- “ry 

| tributor of this article the || 
usual request for a picture to per- 
sonalize his forceful remarks, he 
answered: “The writer has invest- 
ed some sixteen years in the radio 
business and does not feel that he 
should in any way jeopardize his 
earning powers in that field by || 

| flaunting a red rag in the bull’s 

| face and rubbing it in by the pic- 
ture of the flaunter.” We, there- 
fore, present this view ‘of the 
radio situation for our readers, 
who will assign to it such value as 
they find in its presentation of 
conditions; we will be glad to 
have comments, with or without 
names for publication. The writer, 
it may be said, is a resident of the 
Pacific Coast. 


[co 


oe 
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f HE writer has just read your 

| “change of policy” notice, and be- 

lieves that your move is sound. 

However, there is much light to be 

shed on matters leading up to this change 
which might not have occurred to you. 

In the first place, because of the fickle- 
ness of the average experimenter with vari- 
ous circuits, as well as the professional cus- 
tom-set builder who jumps from one circuit 
to the other and never stays with one long 
enough to plumb its deepest possibilities or 
to make any money at it, it is necessary 
that over-night results be obtained from 
advertising by the parts manufacturer. If 
the professional set-builders—those who 
make their livelihood wholly or in part by 
building sets—were to pick out something 
good, specialize in it, and stick by it, we 
would all be better off; then the parts 
manufacturer could “invest” in yearly con- 
tracts, etc. As it is, something new must 
be brought out all the time, even though it 
is the same old words set 
to a different tune. 

Then, we have the “dab- 
bler”’—the would-be pro- 
fessional, the experimenter 
pure and simple, who has 
no primary intent to make 
money from his discover- 
ies if any. This class of 
“radiotrician” does more 
to hurt the trade than 
anyone else; because those 
things which he does turn 
out which prove practical 
and salable, are sold at 
cost or less, and thus de- 
stroy a portion of that 
market open to the bread- 
and-butter man. 


LACK OF KNOWLEDGE 


We have the beginner, who picks up his 
little knowledge of the art from current 
magazines, parrots what he reads, creates 


roubles of the 
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~LITTLE DABBLERS 


& BIG 


a 


by - 
A SMALL MANUFACTURER 


a false idea of his ability, “gums up” every 
job he tackles because of lack of foundation 
obtained only by practical experience, and 
thereby destroys confidence in the custom- 
set-builder class. 

In my opinion, the publishing of “picture 
hook-ups” has contributed more to these 
two classes than any one cause. We have 
one thing to learn—it takes more than mere 
wiring to make a successful hook-up. Con- 
sequently, when trouble occurs in the parts 
used, the accessories, or slight mistakes of 
one kind or another, together with rotten 
workmanship, these “dabblers” without any 
groundwork are stumped to find and 
remedy the difficulty. Most of the deep- 
seated troubles in successful radio con- 
struction can be located and remedied only 
after a thorough course of sprouts from 
magnetism upward; and the “dabbler” 
doesn’t go that far back. 

If a set-builder can not read a regulation 
schematic diagram, he should not be build- 
ing sets. He should go to those who spe- 
cialize in that trade, pay out a few dollars, 
and get a real job. It would not be so bad 
if these “dabblers” were to confine their 


activities to their own backyard—instead, 
they get chesty and start advertising them- 
selves as experienced radiotricians; 


which 


io" 


WA —s 


DX is not to be longer considered among the im- 
portant things in radio, we have been told on high 


authority. Will this destroy radio enthusiasm and 


progress; or will the extension of high-class chain 
service enlist more listener interest than it will 
drive away? 


/ 


gets many people into hot water, and ruins 
the otherwise good reputation of the cus- 
tom-set builder making his living at the 
business. 

It is not to be inferred that all profes- 
sional set-builders are good—as in all other 
lines of endeavor, there are black sheep. 
Nevertheless, as much should be done as 
possible to prevent the man without suffi- 
cient groundwork from stealing the bread 
from those professionals with years of time 
invested in their business. The first step 
toward this end is to cut out the publish- 
ing of “picture diagrams” and other similar 
short-cuts. 


PROPAGANDA AGAINST DX 


The worst thing confronting the custom- 
set building business, as a profession, is the 
evident propaganda by the Big Business 
section of the industry, in an effort to wipe 
out all desire for getting DX. DX, as we 
will all admit, is one of the biggest talking 
features of the professional set builder; in- 
asmuch as practically any well-designed 
factory receiver will play locals as well, and 
in some cases better, because many im- 
provements in audio amplification and re- 
production are not available to the trade, 
at least within the season. It would fol- 
low, then that the short- 
est way to stop the cus- 
tom-set builder from mak- 
ing any further inroads on 
factory sales is to stop 
DX. This has been done 
more or less successfully 
in congested areas in past 
years, by the attempt to 
impress the public merely 
with the good reception of 
local stations directly, and 
the unsatisfactory features 
of DX-hunting indirectly. 
In suburban districts, 
however, the propaganda 
has not taken hold until 
this season, because of im- 
provements in receiving equipment which is 
still able to “pull” the DX. 

But in the past six months, due to the ac- 
tivities of our Federal Radio Commission, 
pyramiding of (Continued on page 19) 
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Vhat manutacturers ano 


customers do fo me 
as By a Kadio Dealer ° 


[RE hero of this story is what 
he claims to be—a fairly suc- 
cessful dealer in a good little town. 
His tale of woe will meet with 
many sympathetic ears; and it is 
probable that many of our editors 
will voice complaints of a not dis- 
similar nature. At the same time, 
there are always two sides to a 
question—and in that of distribu- 
tion there are at least three— 
manufacturer, dealer and customer. 
The discussion of well-founded 
complaints should lead to a possi- 
bility, at least, of improving trade 
conditions. What are your sug- 
gestions for better radio business? 


HAVE declined with thanks, the in- 


this article, because the manufacturers 

might do other and even more un- 
pleasant things to me. Also, I 
have refused to give the editor 
my photograph for publication— 
because somebody might want to 
punch my face as soon as he 
saw it. 

If it will satisfy the curiosity 
of you other dealers who read 
this, I will say that my store is 
within one hundred miles of New 
York, in a manufacturing town 
surrounded by rural territory. 
When some of you fellows fol- 
low my example and tell your 
troubles, I will read them with 
pleasure. Misery loves company. 

My store is a fairly prominent 
one and I have had many oppor- 
tunities to take agencies for the 
better radio outfits. I picked out 
several of the best, those that do 
plenty of national advertising. So 
far, so good. Customers re- 
sponded to the local advertising 
and business looked good. 

Then, bang! Out came one of 
the manufacturers with a whole 
new line. The national advertis- 
ing was-such as to convince any customer 
that the new stuff was built on radically dif- 
ferent principles and that everything that 
had preceded it was obsolete. I was left 
holding the bag. The advertising affected, 
not only my business in sets made by that 


| vitation to have my name appear with 


manufacturer, but also everything else I 
had in stock. 


A SQUARE DEAL! 

Another manufacturer was more con- 
siderate. He notified me that new develop- 
ments in tubes had made it possible to pro- 
duce sets that would operate directly from 
any light socket, without any batteries; and 
he asked me what old stock I had on hand 
and how long it would take me to move it. 
That gave me a chance. 

Not long ago I began to receive com- 
plaints about a job that was put up with 
defective or poorly-designed amplifying 
transformers. I began replacing the burnt- 
out transformers; for some of them hadn’t 
stood up even for a week. I depended on 


the manufacturer’s guarantee and felt sure 
that he would want my customers to be 
satisfied that they were getting a square 
deal. Did he give me the new transformers? 
Try and get them! 


After writing him sev- 


The dealer is the goat, not only for the mistakes of both the 
manufacturer, and the customer, but also for the optimism of both 
parties. Small wonder that he is inclined at times to be a bit of a 


pessimist. 


eral times without result I took my loss 
on sixty sets, myself! My only consolation 
was that I made a few dollars by replacing 
transformers in sets of the same kind that 
had been sold by dealers who did not 
shoulder the responsibility after the 


manufacturer got out from under the sets. 

Just now there is a new tube that is 
giving trouble. It goes dead in two or 
three months, although guaranteed for a 
much longer time. The manufacturer re- 
places them free of charge, but I wish he 
had kept them off the market until they 
had been tested long enough to make them 
a sure thing. He is square, but free replace- 
ments on one thing get the customers to ask- 
ing for free replacements on other things, 
when they have no right to expect them. 

They do not take their shoes back to the 
Shoe store and demand that they shall be 
half-soled and heeled free of charge, but 
some of them expect a dealer to keep a 
radio receiver in working order, and sup- 
ply new batteries free of charge indefinite- 
ly. This is caused in part by out-of-town 
dealers, who promise customers in my ter- 
ritory free service, but put them off when 
they ask for it. They get the idea of free 
service and the local dealer has to give it 
because he is where they can get 
at him. 

When the electric jobs came 
out they increased my trouble 
with customers. In our terri- 
tory the dealers do not follow 
certain uniform rules, as they 
seem to in New York. Each 
one has his own policy and there 
is so much competition that the 
tendency always is to go the 
limit to sell a prospect by giv- 
ing him demonstrations, and 
then keep him happy after he 
is sold so that he will bring in 
his friends. 


THE WARY CUSTOMER 

Everyone wanted to try the 
electric sets but they did not 
want to buy until they had a 
chance to see how they worked 
in their own homes. We have 
plenty of foreign population, 
none too intelligent and often 
inclined to be suspicious. They 
will hear a set in the store and 
agree that it is the goods; but 
they suspect that there is a trick in it 
somewhere and that it will not work as 
well somewhere else. The native Americans 
express themselves more smoothly, but lots 
of them have the same idea. 

Some customers (Continued on page 20) 
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by M‘EISENBERG 


Proprietor of Weslport-Conn. 


; AM getting out of radio—and having 
troubles of my own in doing it. The 
“sets that I have on hand are among the 
best on the market, Radiolas, Atwater 
Kents, Grebes; but nothing I can do seems 
to move them. I have offered them at one- 
third off, with no takers. It may be partly 
my fault. I am not a radio man. But I 
have studied the situation and I believe 
there are other causes as well. 

The manufacturers came out last year 
with electric sets. They and the dealers in 
general advertised them in such a way that 
they put battery sets and electrified sets in 
the class with ox yokes, so far as,sales in 
my store are concerned. The idea of just 
plugging into the light socket and turning 
on the radio appealed strongly to the public, 
which always stampedes immediately to 
anything that promises to eliminate work. 


THE TIMID PUBLIC 


The public, or that part of it which was 
served by electric-light companies, de- 
manded electric sets. Many of these were 
sold, and very soon it was discovered by 
the purchasers that the alternating-current 
tubes had been placed on the market a year 
or two before they should have left the 
laboratory. Some lasted three months, and 
some burned out within a week or less. In 
spite of free replacements, the bad news 
travelled fast. Prospective purchasers, hav- 
ing already been convinced that 
battery sets were obsolete, and 
now learning that electric sets. 
were not giving satisfaction in 
all cases, decided to wait. Judg- 
ing from my experience, they 
are still waiting. 

To cap the climax, one man- 
facturer came out with a tre- 
mendous price cut, just at the 
start of the holiday business, 
when it was least needed so far 
as business in general was con- 
cerned. That killed off most of 
what was left of my radio pros- 
pects. If there was to be a price 
war, the customers wanted to 
wait and see if sets would not 
go still lower. 

If I were a radio man, and 
could coax my trade along by 
giving extra service and smooth- . #7 


pense of time and trouble only, 
I would work and wait patiently 


Specially Shop 


for better conditions. Some of my fellow 
merchants are doing so, and apparently 
they are getting along all right. But I 
handle many other lines and I have to pay 
cash for radio service that I furnish free of 
charge to my customers. I do not need 
radio and I have found it unprofitable. 


Mr. Eisenberg, who is a successful dealer in of- 

fice supplies, stationery, and gifts, has learned that 

radio is a specialty by itself, and no side line. His 

frank statement of experience will be of interest 
to many. 
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ing out their troubles at the ex- ME 


A radio man might find the answer to this interference question; 


but st is too much for a plain merchant. 


“LOCAL INTERFERENCE” 


Another difficulty is that I never can be 
sure of giving a satisfactory radio demon- 
stration in my store. I have one of the 
best electric sets made and I keep it in the 
front of my store to give demonstrations. 
Sometimes it works beautifully and cus- 
tomers are charmed by the music. But, 
with the perversity of inanimate things, it 
often goes wrong at a critical time. A 
trolley car passes, or some fellow steps on 
the starter of his car in front of the door. 
There is a succession of deafening crashes 
from the loud speaker and the customer 
turns away in disgust. 


Demonstrations can be given in the homes, 
where conditions are more favorable for 
radio than they are at my store, but there 
again is the problem of paying out cash 
which never comes back. At best it eats 
into the profits—all radio dealers know 
how quickly they are absorbed—and a little 
bad luck in the home kills a sale even more 
surely than it does at the store. 


FOR RADIO MEN ONLY 


Looking at the matter from the point of 
view of the whole community, and we all 
ought to think of the other fellow as well 
as of ourselves, why should I sell radio? 
My main lines are stationery, typewriters, 
office supplies, books, phonographs, records, 
gifts, lamps and specialties. If 
the radio man a block away, 
without any experience with my 
lines, should add those lines to 
his stock of radio sets, acces- 
sories and auto supplies, the rest 
of us merchants would think he 
was crazy. Is it not just as 
ridiculous for me to try to sell 
radio? I have plenty to do with- 
out it. Why not leave the radio 
field to the radio man, and do 
what I can to help him to win 
even greater success? 

In a city, conditions would be 
different. The volume of bus- 
iness there would justify making 
an investment. Here, the popu-. 
lation is only 6,000 and we have 
the competition of several cities 
without having city opportun- 
ities. 


PRICE CUTTING FAILS 


My experi- (Cont. on page 20) 
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ESMANSHIP 


By FRANK S.TOWER 


CPresident~ Tower Mfg Corp 


~~OMPETITION, the father of 

all enterprise, has made it nec- 

* essary for modern sales meth- 

ods to consider the innumer- 

able factors influencing sales proced- 

ure. Out of this study there has 

emerged one dominant element that is 

all-powerful in salesmanship—and that 

is service. For today the storekeeper 

measures the degree of his success by 

the idea of service which he conveys 

to the minds of his customers. The 

public has been “educated” to look for 
it, almost to demand it. 


, ~~ 


el UT Yourself in His Place” is the 
title of a best seller of many years 
ago. It is still the keynote of really good, 
salesmanship. While the sale may be the 
most important thing to the dealer, the pur- 
chase represents only a beginning for the 
customer. Usually but poorly informed as’ 
to what he really needs, he will appreciate 
a frank and friendly interest in his om 
problems. The dealer who can see them 
through his customer’s eyes possesses an in- 
valuable business asset, and one which he 
should cultivate to the fullest extent. 


If, as suggested, the conversation 
can be carried on at first in the man- 
ner of friendly counsel, with the deal- 
er stressing his own wish to help the 
prospective purchaser, he will find that 
person eventually giving him his con- 
fidence. A procedure of this sort car- 
ried through to the completed sale, and 
even after, with the salesmanship 
based on service at all times, will gain 
not only the confidence of the pur- 
chaser, but his respect as well. The 
logical result is additional sales made 


to the friends of the original buyer; 


And no better application of this 
principle can be found today than in the 
field of the retail radio dealer. His prod- 
uct, while not a luxury, is still far from 
being considered a necessity. The average 
radio purchaser looks upon a set as an ex- 
tra investment, one that family pressure 
may have forced him to consider. Frankly, 
he is skeptical. He knows little concerning 
the apparatus, but has a vague impression 
that it is extremely delicate, amazingly com- 
plicated, and susceptible to continual break- 
down. The state of his mind, and the very 
nature of the product itself, demand an 
added inducement to gain his attention and, 
eventually, his confidence. 

It is at this point that the idea of service 
plays its first important part, and it is here 
that the majority of potential radio sales 
are lost. If, instead of a head-on sales ap- 
proach, the radio dealer enters into a 
frank, friendly dis- 
cussion of his pros- 
pect’s problem; if the 
dealer outlines the 
enjoyment to be de- 
rived from such an 
investment; if he can 
do this and one thing 
more—instill into the 
mind of his prospect 
that he has the sin- 
cere wish to help him 
instead of merely 
selling him a radio, 
then he has made a 
material step toward 
a completed sale. 

This can be done in many ways. There 
are tactful suggestions to be offered as to 
prices best suited to the purchaser’s in- 
come, advice to be given regarding certain 
equipment, and innumerable other matters 
to be discussed that are closely connected 
with the problem. It is only natural for 
the customer to react favorably to such 


treatment. It instantly diminishes any pre- 
conceived antagonism he may have had. 
Instead of the ordeal he expected, he finds 
a really interesting problem, with someone 
who really knows the technical details, 
ready to help him find the solution. 

Of course, this is being done daily and 
very often not meeting with success; but 
a study of these examples would undoubted- 
ly reveal the fact that the salesman em- 
ployed what has been termed the “head-on 


Visiting the 
customer intro- 
duces an ex- 
tremely valu- 
able personal 
element into 
business con- 


sales approach.” To be sure, the salesman 
may have stressed the idea of service, but 
only as a means to sell his prospect one 
certain radio set. This is the very thought 
to be eliminated. 


and so an endless chain of prospects 
and sales would result, all transactions re- 
sulting from faith in the dealer’s honesty 
and integrity. 

Many radio dealers encourage the habit 
of friendly visits among their customers. 
They introduce into this business contact, a 
personal element that is extremely valu- 
able. Free repairing for a limited time 
after date of purchase is oftentimes al- 
lowed each buyer; and for a nominal sum 
this service can be obtained after that 
period. There has been much 
question as to the financial suc- 
cess of a department of this na- 
ture. Based upon a common- 
sense payment method, however, 
it has, in the majority of cases, 
proven itself a highly desirable 
and well-paying proposition in the 
dealer’s organization. 

(An oriental philosopher—the 
Hadji-er-Squibb, we think—once 
observed that the price- 
less ingredient of any 
commodity is the integ- 
rity of him who made it. 
Certainly, the priceless 
element of any successful 
trade is the confidence of 
the buyer in the integrity 
of the seller. 
lines of business, such as 
that followed by the In- 
dian doctor who sells ab- 
original panaceas from 
the rear of a wagon, it is 
sufficient to have confidence endure until 
the first—and last—sale is consummated. 
But in a business such as radio should be, 
his clients’ confidence should be, not only 
a permanent, but a growing asset of the 
radio dealer. He should have as many 
enthusiastic friends as customers. (Here 
we seem to hear a low murmur, and the 

(Continued on page 20) 
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| “SHERE never has been any money 
| in selling batteries unless you were 
~ doing a cash business large enough 
to get the inside discounts. If you 
charge a price that will give a fair profit, 
you are “a robber” and your customers go 
or send to the big cash store in the city. If 
you try to meet their price, you do not 
make enough to cover the cost of selling. 
Servicing battery-operated sets is a los- 
ing proposition. If an electrified set goes 
wrong you have something to charge for; 
while it is very hard to collect for the actual 
time and cost if you have only to replace a 
oattery. An honest service man is often at 
a loss to know whether he should replace a 
whole set of “B” batteries, when only one 
is run down but the others test rather low. 


SWAT THE RADIO BUG 

The distance bug is probably the best 
customer for batteries, outside of those 
that never have the price of a power unit. 
He is a nuisance to the average dealer try- 
ing to sell factory-built sets. He kills sales 
of good efficient ones, because they do not 
bring in the Pacific Coast when the locals 
are operating. His own set probably will; 
but he has sacrificed tone and simplicity for 
distance reception. 

He comes into the store and takes up the 
Service man’s time discussing circuits. He 
puts on his own batteries, and knows where 
he can get them cheaper than you can afford 
to sell them. He can buy his parts as 
cheap or cheaper than you can; because he 
can pick the good ones out of a job-lot in 
the 5-and-10 or cut-price store. 

Good local reception has a year-round 
appeal. Distance has an attraction only 
during the dark months. Sell a set on its 
distance-getting qualities, and someone must 
spend an evening with the purchaser to show 
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SHORT time ago a battery manufacturer 

contributed an article suggesting that the 
battery is not yet to be placed alongside the dodo 
in the museums; and that, for distance getting, 
it is essential. The author of this article presents 
the position that for money-getting—which is the 
principal purpose of the trade—catering to the 
set owner who wants distant reception is a waste 
of time which could be spent in selling good mod- 


him that it will perform as guaranteed. 
For these reasons it pays the dealer to “soft 
pedal” on the subject of distance-getting as 
much as possible. 

It is a joke to say that the old sets were 
more efficient because you could get better 
distance then than at present. I have be- 
side me a duplicate of the set I logged 150 
stations on when 500 watts was super- 
power. Tried out against a modern one- 
dial 110-volt A. C. set, it sounds like a 
paper-covered comb in comparison with a 
brass band. This set sold, stripped, for 
forty odd dollars more than the A. C. set 
with its “A” and “B” power supply. For 
getting distance nowadays it is hopeless, as 
the locals spread half way across the dials. 
This is not exceptional, as one hears the 
same story continually from owners of old 
sets. No adjustment of battery voltage 
will enable these sets to pierce through the 
blanket spread by the local stations. 

Good “B” units are adjustable, if one 
wishes to experiment, to give the most ef- 
ficient voltage on radio- 
frequency and detector 
tubes. It requires a 
specially - built receiver 
to really do anything in 
DX nowadays, if 
you are near any 
powerful locals. 

When the Radio 
Commission and 
the natural law 
of the “survival 


The fan who is a distance bug 
is also a@ bargainer and a con- 
versationalist. Does he take up 
your time when there are cus- 
tomers who know only that they 
want something to bring in the 
chain programs with good volume 
and quality, without fussing? 


CLARK 


How many agree 


of the fittest” cuts down the number of sta- 
tions in the metropolitan districts it will pay 
to cater to the distance hunter. At present 
$0% of our customers say that they spend 
more than that percentage of their time 
listening to the three leaders of the “chain 
gangs,” and almost never try for distance. 
If a set will bring in several distant sta- 
tions, loud enough to enjoy them when an 
SOS shuts down the locals, it seems to 
fill the bill in most cases. 

(We can imagine the disturbance this 
article would stir up in the regular edition 
of Rapvio News among fans blissfully un- 
conscious of the dealer’s sentiments toward 
them. We wish to know how many of our 
readers vote with Mr. Clark, and how many 
will work for DX  trade—MaNnaGIncG 
EpIror. ) 1 
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F R.Pray & Co, Boston,Mass. 


HIS article by a prominent 

Boston wholesaler and retailer 
is accompanied by a reproduction 
of the best retail advertisement yet 
submitted under our standing 
prize offer. (We can use many 
more.) It is worth reading care- 
fully; for it embodies the prin- 
ciple of guod advertising. It talks 
to the customer first about what 
modern radio sets can do for him; 
then it tactfully broaches the sub- 
ject of prices. Incidentally, how 
many advertisements are spoiled 
because the reader is unwilling to 
expose himself to high-pressure 
personal salesmanship to find out 
the price limits of the goods 
offered, but fears the worst? Send 
in the advertisement you have 
found the best, and tell how well 
it “pulled.” The best one received 
each month will be awarded a 
$5.00 prize and published here. 


vw, WER half our business is whole- 
( ) sale, and a great deal of that is 

._ to competitors of our retail de- 

partment within a hundred yards. 
Consequently our newspaper advertising 
must produce results, not antagonize, and it 
must show competing retail dealers how our 
purchasing power and selling ability can 
profit them as well as ourselves, if they 
buy supplies through us. Such co-operation 
betters customer confidence in radio, which 
is more important than anything else in 
these days of competition between indus- 
tries. 

We use the newspapers very sparingly 
and then only to print real news or put 
over a new thought. Continued “bargain- 
sale” advertising does not seem to pay as 
customers are becoming used to it now; 
and the so-called “dollar down” houses 
blanket most legitimate advertisements 
with seemingly little profit to themselves. 


VALUE OF WINDOWS 


Our most important retail sales help is 
a spacious window hung with velvet drapes, 
well lighted, including colored spotlights. 
Merchandise is changed or rearranged once 
a week. Our next most important sales 
help is a staff of selling agents on commis- 
sion, regularly employed in many types of 
businesses, who are competent to build or 
install radios. We also have dealer-agents 
in small towns, who carry a representative 
stock of supplies and the kit-sets we 
sponsor. 


We think it a mistake to run “bargain 
sales” for profit, as a business. A dozen 
specials, changed each week (not adver- 
tised) on a cost plus 10% basis, will bring 
customers to the windows, continually; and 
most of them, inside to buy. We do not find 
direct-mail advertising pays in a large trad- 
ing center like Boston; but we would spend 
all of our newspaper appropriation, except 
national advertising tie-ups, were we in the 
suburbs, in mailing or distributing weekly 
folders. 

The advertisement reproduced here cost 
about $18.00 and sold three Zenith Electric 
sets, complete, at $235.00 each. 

A competitor sold eight $88.00 electric 
set (plus tubes and speaker) from a 
$200.00 ad, using copy supplied by the 
manufacturer, who probably paid for part 
of the advertising. This was on terms of 
$5.00 down and the rest when convenient. 


THE CUSTOMER’S VIEWPOINT 


We find that every paying advertisement 
of ours this season has been worded to help 
the customer crystallize his own idea on 


Ever 


changing 

... therein lies the charm of radio... 
but to enjoy it to the utmost... pro- 
grams must roll in... one after an- 
other... without a thought of run- 
down batteries, adjusting eliminators, 
switching on chargers—in short, you 
must have one of the new 


Electric Radios 


ee et ee ea 
Zenith leads ... $175... thew comes | 
the Mohawk Console at $152... . then 
the Bosch at $114. Down payment as 
as low as $50, and liberal allowances 
on your now obsolete battery oper: ited 
sets... what more could you ee = 


F. R. Pray & Co. 


New England’s oldest exclusive radio 

distributor ... where keen buying, small 
| profits, volume sales, Jow costs and low 
| selling expense assure up-to-the-minute 
| stock and unusual values. 


26* Brattle St. 21%. 


(This is the winning advertisement) 


= 
| 
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the trend of radio, suggest the best way 
of adapting them to his requirements, and 
link our sales and service facilities there- 
with. A mention of price is essential too, 
because it makes the customer think about 
money, and then, how to get enough to- 
gether to buy our radio—all without con- 
scious thought that we are trying to sell. 

The writer is sorry that he hasn’t a photo 
handy but, if this is necessary for a well- 
rounded article, you may be able to find 
one in your files of Rapio News about 
1922 in the Set Contest Department. (Un- 
fortunately, a little too far back to locate 
the original. The Deater’s Persona Epti- 
TION, however, likes to publish the pictures 
of its contributing editors, even though they 
be only snapshots, like some which have 
appeared in these pages. They bring the 
readers closer to the writers—MANAGING 
Eprror. ) 

We hope you will be able to “boil down” 
the above ideas to help the radio dealer 
to realize that “bargain sales” and “price 
wars” will get him nothing but customer’s 
distrust and create a better chance that 
a competitor in another industry will get 
the customer’s money. Radio is still partly 
a luxury; and luxury is not sold at cut 
prices. 


Necessity of Installment 
Selling 


By E. S. Kinney, JR. 


Kinney Bros., San Diego, Calif. 
A* interesting field is opened up by Mr. 

Dimmock when he “Takes a Look at 
the Credit Situation,” in your January is- 
sue. However, I feel that his conclusion 
that all dealers should obtain a down pay- 
ment equal to their net cost imposes a re- 
striction on the city dealers that is rather 
binding. His method may be ideal for the 
South at the present time; but, even there, 
he will find the trend toward installment 
selling on year contracts steadily mounting 
during the next few years. Installment 
selling has become so firmly intrenched, and 
is proving so effective a merchandising 
tool, that very few radio dealers will be 
able to do business without it. That being 
the case, it will pay the smaller dealers 
who are having trouble in financing this 
type of business to face the problem 
squarely and try to devise methods of 
adapting their resources to the apparently 
inevitable. 

(Continued on page 20) 
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The Latest Radio Merchandise Offered by Manufacturers 
And The Dealer Helps That Go Along 


ALL-AMERICAN ELECTRIC, Model 98, made by All- 
American Radio Corp., Chicago; 6-tube; carved walnut 
console, 48” high, 28” wide, 18” deep. List price with 
tubes, $196. Dealer Helps: displays, signs, literature, 
mats and cuts. 


“SYNCHROPHASE”’ A. C. SIX, made by A. H. Grebe 
& o., Inc., New York. Metal chassis and inlaid 
bronze panel; cabinet 104,x24%"x18” deep; 
tubes, $227.50. Dealer Helps: displays, 
mats and cuts. 


list without 
slides, booklets, 


RADIOLA 50, made by Radio Corporation of America, 
New York. Radiola 17 circuit (rearranged) and 100A 
speaker in walnut cabinet, 38”x24%4"x14” deep. List $285 
with tubes. Dealer Helps: Displays, direct-mail, im- 
prints, poster program service, cuts and mats, cards, im- 
print tape, illuminated canopy and signs. 


A. C. CONSOLETTTE, ee = — by Stewart- 
Warner Speedometer Co., Chicago, ‘contains model 535, 
6-tube circuit; consolette table, “40"x21"x13%4” deep, List 
without tubes, $137. Dealer Helps: ‘‘Radio Bible” sell- 
ing book, electric signs, displays and literature, mats and 
cuts, picture slides, posters. 


PRICE CORRECTION NOTICE: 


The Model 15-EP, made by the Zenith Radio Corporation, 
Chicago, lists at $375; not $350, as erroneously shown on 
this page in our March issue. 


SPLITDORF ‘AVON,’ made by Splitdorf Radio Corp., 
Newark, N. J. Walnut cabinet 40”x20”x15” deep, cane- 
backed grill; 6-tube ‘‘duplex,’’ convertible from tuned 
R. F. to regenerative; list $295 without tubes. Dealer 
Helps: trims, streamers, envelope stuffers, photos. 


Ce 


§ a pi 


‘““EQUAPHASE”’ ELECTRIC, Model G-10, made by Chas. 
Freshman Co., Inc., New York. (circuit described else- 
where). Mahogany, 35” high x 31” x 15” deep; list 
$139.50 with tubes. Dealer Helps: literature, window 
displays, electric signs, cuts and mats, allowance of 50% 
on approved local advertising by dealer. 


‘. - Pp Model 38, made by Atwater Kent 
Philadelphia, seven tubes, metal cabinet 
Te teoie 10%" deep; list $125. Dealer Helps: dis- 
plays, trims, large and small posters, literature, line of 
leather goods and specialties, electros, picture slides. 


“RADIO ART’’ CABINET, Model 40, made by Moiced 
Products Distributing Co., ‘Inc., New York. Will ac 

modate Radiola 16 and other receivers; walnut, 51298" 
20” deep. List, $110. Dealer Helps: literature, displays. 
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Service Testing Apparatus Creates Sales 
By ROBERT D. HARDEN—Harden Electric Co., Columbus, Indiana 


“SUIS article on cheap testing appar- 
_ atus is written in the interests of the 

1 trade in general. We own complete 
laboratory testing apparatus, but the simple 
set tester described below, which we de- 
veloped two years ago, has been worth more 
to us than all the others combined. With a 
little study, it can be made to do almost 
anything in set testing. 

We are turning out an average of fifteen 
repair jobs a day with two men and one 
truck. We are now doing service work for 
other dealers, and billing them 25%, so that 
they can make some money on the service 
also. While this article probably will not 
bring the hundred dollars, it may be worth 
that much to some poor dealer struggling to 
exist, so perhaps space can be found to 
publish it. 

(Our contributor asks for comments, and 
we pass this request along to the trade. 
Several dealers have already submitted shop 
kinks dealing with a similar line, and we de- 
sire the sentiment of our readers on creating 


HE popular conception of vacuum 

tubes as “accessories” to a set is one 
fundamentally erroneous, as consideration 
for a moment will show; the remainder of 
the set is rather an accessory to the tubes. 
The receiver is only a coupling and select- 
ing device to pass the correct frequencies 
and needed current from one tube to an- 
other; to make possible their functioning, 
as amplifiers and detectors, to the best ad- 
vantage. 

In servicing a radio receiver, therefore, 
the promptest and most expeditious method 
of determining what parts are functioning 
correctly, and where any incorrect adjust- 
ment may exist, is to measure the voltages 
and flows of current at the tubes under op- 
erating conditions. Those delivered by the 
batteries or source of current supply are 
important only as they bring about correct 
operating conditions between the tube ele- 
ments. 

The most satisfactory test instruments, 
therefore, are those which may be plugged 
into the successive tube sockets of the re- 
ceiver, and provide as well a suitable tester 
for the performance of each individual tube. 
Much ingenuity has been devised in the de- 
sign of testers for this purpose; but the 
problem has been greatly complicated by 
the special tubes recently devised, especially 
for the new electric sets, with their several 
alternating filament voltages and high plate 
voltages. 


A PORTABLE LABORATORY 


The latest device placed on the market 
for this purpose is a remarkable exhibit of 
ingenuity, in the compactness of its con- 
struction; which may be seen from the illus- 


a technical department of this nature in the 
Deaters PersonaL EDITION.) 

Most dealers have been more interested in 
selling than in servicing, since selling has 
been the more profitable of the two. Most 
dealers do not have an expert service man 
in charge, and few have complete laboratory 
testing equipment for locating trouble; so 
too much time is wasted in guessing. Re- 
sult, they are ashamed to charge enough to 
make a reasonable profit; so all but the 
houses completely equipped have shunned 
the up-keep repair work as one would a 
snake. 

Well, so much for the synopsis; let’s 
analyze the case and see what can be done, 
and how. 


SERVICE THAT SELLS NEW SETS 


First, unless the fault is readily seen, do 
not attempt to make the repair in the cus- 
tomer’s home, but leave a new set in place 
of the old one until the latter is returned 
O. K. The public call this “Service De 


trations herewith, which were taken in the 
Rapio News Laboratories. The instruments, 
with connecting cords and adapters, are 
contained in a neat carrying case which 
may readily be taken anywhere; yet they 
afford the opportunity to make accurate 
measurements as quickly and effectively as 
at a laboratory testing panel. The entire 
equipment weighs less than eight pounds, 
and the case is but 8% x 18% x 4% inches. 


Luxe,” and how could a better entrance to 
a demonstration be made? 

A word of caution must be given the set 
owner, and that is that it will be impossible 
to make the old set perform like the new 
one, as several improvements have been 
made since the old one came out. Do not 
mention sales at this point unless the owner 
makes inquiries; as a sales talk at this point 
will break down the good will. Build up on 
the service. 

When worked right, the sales resulting 
from this policy will be a surprise. But be 
very careful that the repaired set is given 
a good tryout before returning, and you 
will find that you have the edge on your 
competitors; because no amount of adver- 
tising by other means will compare with 
satisfied customers. 


BUILDING A TEST BOX 


Every dealer has several Radiola III and 
IITA trade-ins; so use the boxes for instru- 
(Continued on page 20) 


The set analyzer may be placed beside the 
receiver and tests made of every tube and 
its connecting circuits, in five or ten min- 
utes. The record, as it is noted down, in- 
stantly shows what trouble exists, if any. 

As will be seen from the panel view, three 
meters—two A.C. and one D.C.—are mount- 
ed in the instrument case; and an array of 
push buttons, which cut in and out of the 
circuit, special resistors, makes available 
nine scales of readings. The precision ob- 


tained with these devices is a matter of 
careful calibration, not possible with ordi- 
nary commercial resistors of the type used 
(Continued on page 23) 


Left: The set 
analyzer as it 
appears placed 
beside a_ re- 
cetver for 
quick testing 
of the succes- 
sive stages at 
the tube sock-§ 
ets. A_ tube 
put in the re- 
ceptacle beside 
the lower dial 
will be in its 
proper circuit 
im the_ set. 
Right: The 
analyser 
closed for 
carrying. 
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Making a Successful 


Demonstration 
(Continued from page 8) 


demonstrated. I have studied how to do this 
in the least amount of time. Don’t try to 
explain anything about the set, or what you 
are doing; this takes considerable time, and 
you are only delaying the sale. 

After I have made the set-up, and have 
looked it over a second time to make sure 
all the connections are correct, I bring in 
immediately the strongest, clearest station 
first, to satisfy myself that the installation 
is right. I have made sure from my pro- 
gram that this station is on, before I touch 
the dials. 

Wher I have done this, the first thing 
not to do is to lecture on the set, or on 
radio in general. (Of course I will answer 
questions.) The moment the station comes 
in clearly, I note the exact dial readings, 
and turn it off by throwing the dials out 
of position. Then I tell my prospect the 
dial numbers, and have him or her bring the 
station back in. 


LET THE DIALS ALONE 


Expert dial-twisting has ruined more 
demonstrations than anything else in the 
world. I know of one demonstration, and 
an immediate sale, made on the evening 
when a famous artist was singing a won- 
derful selection. The prospects were over 
middle age, and very fond of this music. 
The saiesman was wise enough to hold the 
program until it was completed. Very little 
further demonstration was made, and the 
sale was completed the same evening. When 
a station is coming in clear, let the dials 
alone; juggling them won’t improve the 
program. 

Now, by giving my prospect the dial 
readings for other stations, picking only 
the clearest and best, and being satisfied 
with instant response, selectivity, volume 
and tone, I have demonstrated to him the 
simplicity of operation and the quality of 
the radio. 

However, it has often happened that the 
prospert is a DX fan and wants to try the 
set for distance. In this case, I have to be 
familiar with the distance possibilities and 
limitations. Knowing what they are with 
such an aerial, I go after such DX as I 
know will come in. I carry it on only long 
enough to reach the peak of interest and 
enthusiasm; and do not wait to close my 
sale until everyone is tired out. It is neces- 
sary to start closing my sale when every- 
body is keenly interested. 


ON THE DOTTED LINE 


Let’s see what I have done in the way of 
giving a proper demonstration: I have put 
the set in place quickly, connected it up and 
brought in a good clear station, all in a 
short time. I have showed the prospect and 
his family that it is simple and easy to 
bring in stations without squeals, roars and 
objectionable noises. I have proved that 
the set has wonderful tone—so natural that 
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it is like being in the same room—that it is 
an ideal set for them. 

After carrying all the demonstrations 
through smoothly and quickly, without ap- 
pearing to be in a hurry, I start to close 
my sale before everybody begins to yawn— 
assume that the sale is made—and ask 
whether this particular model is the one de- 
sired. Knowing this is a good time to get 
down to the details of payment, I state 
clearly the price of the set. If the prospect 
hesitates, I remind him that he has been 
pleased with the demonstration, and knows 
that he is delighted with his radio, just as 
well as he will a week later. 

I appeal to his pride by stating that not 
everyone can buy this make of radio; it is 
owned by people who want the best. Yes, 
it is the highest-priced; but in a home like 
this, you don’t want anything less wonderful 
than this receiver. 

I never tell the prospect about the easy- 
payment plan until he indicates his unwill- 
ingness to spend the money at once. I then 
tell him that the cost need be no worry; 
then go through the detailed plan of down- 
payment and the agreement form. 

I make it a definite rule to close my sales 
on the first demonstration; and for only two 
prospects have I had to come back another 
night to demonstrate to both the prospect 
and her husband. Out of twelve good pros- 
pects, I have sold six; so you see pros- 
pects are sales if the right procedure is 
used in making the demonstration. 

From my experience of salesmanship, and 
demonstration, there are no hard-and-fast 
rules governing them. Although for demon- 
stration the procedure remains the same for 
practically every prospect, the conversation 
is never the same. It is here that the sales- 
man needs tact and psychology; you have to 
judge the prospect and size him up by his 
talk and actions. Be careful and do not 
crowd the prospect with conversation when 
numbers are being played; if he wants to 
talk while the program is on, O. K. You 
can tell your story between numbers, and 
while you are looking up new stations. 

Fellow radio salesmen, with all of this in 
mind, the next time you get out to demon- 
strate, follow the procedure outlined here 
from the writer’s own experience; and you 
will find that very few prospects will slip 
out without a sale. 


Far From the Madding 
Crowd 


(Continued from page 4) 
and-ground system for every trial instal- 
lation, whether the sale is a_remotely- 
probable one or an obviously-closed one. 
And when he has given this first and 
all-important detail its deserved attention, 
he will give the trial outfit a thorough 
operating scrutiny at his shop before it is 
placed in the prospect’s home. Nothing is 
such a Sales-destroyer as to have to change 
outfits in the prospect’s home because one 
was not in operating condition. Further- 


more, the set should be re-tested in the pros- 
pect’s home before the initial home-demon- 
stration is given. If the receiving condi- 
tions are unfavorable at that time, some 
sort of postponement should be effected, un- 
til the conditions are such as to do the full- 
est justice to the performance capabilities 
of the outfit. 

The dealer, or his representative, should 
be on hand at the time the set is first tuned 
in, to see that the outfit is functioning in 
the best possible manner; inasmuch as fa- 
miliarity with the tuning and volume ad- 
justments gauges the quality and quantity 
of the results. 


EDUCATING THE PROSPECT 


Having thus fortified his claims for the 
merits of the set with the reception of 
good, clear, and amply-loud signals, the 
dealer should diplomatically explain to the 
prospective purchaser that radio programs 
are carried through space without wires, 
and that the weather, therefore, has a very 
direct bearing on receiving conditions (just 
as power lines and long-distance telephone 
lines fail in inclement weather); that the 
radio signs of unsettled weather conditions 
are static and fading. The dealer may then 
point out that settled weather conditions 
will insure radio reception that can be de- 
pended upon very nearly as much as the 
long-distance telephone. This explanation 
will iron out any subsequent inclinations on 
the part of the purchaser to lay static and 
fading to the failure of the outfit. 

Next in order is the careful and simple 
explanation of the tuning operation and 
general care of the set; as seven persons 
out of ten will not bother to understand 
what is in the book of directions furnished 
with the set. And, after insuring that the 
set is working to the satisfaction of all con- 
cerned, the dealer should not leave without 
assuring the prospective purchaser that a 
telephone call will bring his assistance when- 
ever desired. 

With these assurances of willingness to 
serve, supplementing the meticulous atten- 
tion to installational and operational de- 
tails, the dealer will have launched his prop- 
osition on the business highway leading to 
acceptance. 


Boy Scouts a Big Field 
for Radio Dealers 


(Continued from page 5) 


building of radio sets is one of the finest 
activities for handicraft groups such as meet 
in the camps. Camps that have amateur 
radio stations, to keep them in communica- 
tion with the headquarters in the city and 
with other camps, are very proud of it. 
The scouts should be building sets in the 
long winter evenings for use in camp later. 
If one boy in a troop becomes enthused 
over radio and starts to build a set, there 
are thirty-one others who are likely to be 
buying parts in the near future. 
“(The summer season is now on. What 
have you found successful in maintaining 
radio interest in the outdoors?) 
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How Do You Rate with 


Your Banker? 
(Continued from page 7) 


BE ON THE DOT 


(5) Make it a strict rule to pay your 
interest promptly at your bank, always. 
Incidentally, take care of all your financial 
obligations the same way. If a note comes 
due at your bank and you need the money 
for a longer time, go to your banker on the 
day it is due, or a few days before, pay 
your interest, explain the need of addi- 
tional time, and ask for a renewal. Don’t 
put this off for one day or two days or ten 
days after your note is due, thinking all the 
time you will have the money available to 
take the note up. See your banker before 
the obligation is due. Banks dislike nothing 
more than “past due” paper, or borrowers 
who fail to be prompt in settlement. 

(6) Don’t make any large purchases, or 
sign any contracts, or leases, or make any 
other important move in connection with 
your business, without first checking it up 
to your banker. Even if it seems more or 
less unimportant to you, the banker’s view- 
point is valuable; and also, being human, 
your banker will appreciate the implied con- 
fidence or flattery. 

(7) A highly important, but often over- 
looked point is this: be a good collector. 
Don’t be afraid to have your customers pay 
you what they owe you. Of course, don’t 
overcharge anyone; but be sure to get what 
money you have coming, when it is due, 
promptly. A customer who owes you money 
will dodge your place of business and pay 
cash elsewhere. Also, true to human nature, 
your customer will imagine his repair job 
isn’t satisfactory as long as he owes you 
money for it! And another thing: don’t 
be afraid to let your banker know you are 
a good collector and believe in getting the 
money—it helps! 


CREDIT MAKES MONEY 


I have talked with dealers who said, 
proudly: “I don’t owe anyone in the world 
a cent, and don’t intend to.” This is with- 
out doubt a commendable spirit, but the 
actual truth is that such a dealer’s future 
is certainly mighty limited. He will never 
be able to build up a large-enough busi- 
ness without using his credit, to come any- 
where near making him a fortune. If you 
have so much money all your own that you 
never need to borrow any, you have no 
business in the radio trade—why not just 
live on the interest of your money? 

In closing, let me remind you that more 
than 90% of this country’s business is based 
on credit; don’t forget your banker is your 
best friend; and remember that a credit 
limit of $10,000.00 is better than $10,000.00 
actual money in the bank. 


(Do you disagree with any of the opin- 
ions expressed in this issue? Write in your 
statement of your viewpoint; it has an 
equal opportunity to appear here —Manac- 
Inc Eprror.) 


Taking Radio Out on 
the Road 


(Continued from page 9) 


know that in this manner we have derived 
untold benefit, with direct returns, from the 
advertising thus obtained. 

We find that this method of merchandis- 
ing the line of radios we handle has been 
very successful; and we have determined on 
continuing the policy of sending the auto- 
mobile show room over our territory at the 
opening of this season, in order to show our 
lines. 


Troubles of the Custom 
Set Trade 


(Continued from page 10) 


Stations on the same frequency chan- 
nels has caused _ such _heterodyning 
that DX _ is impossible except with 


sharply directional loop-operated receivers, 
during the normal hours of listening-in. 
We must remember that the farmer can 
not stay up until the small hours waiting 
for some of the stations to clear out so that 
he can play through with some degree of 
satisfaction. The poor listener in the 
Middle West is just “sunk” until the East 
signs off for the night; because for every 
Eastern station on a channel, there is a 
corresponding Western station transmit- 
ting and causing a most discouraging 
whistle WE KNOW! 


ARE STATIONS TOO FAR APART? 


Briefly, the remedy lies in the assigning 
of more channels, with no two _ stations 
transmitting on the same channel simul- 
taneously. To the contrary notwithstand- 
ing, stations CAN be placed closer than 
10 ke. We have received, night after night, 
WLIB between KOMO and KSL, without 
any hang-over whatsoever, also WQJ_ be- 
tween KFRC and KFOA, etc.; and we used 
only an ordinary four-tube receiver to do 
it. Not only that, but such receptions were 
the rule rather than the exception prior to 
Dec. 1, 1927. We have a perfectly blank 
space between half of the 10 ke. bands, 
indicating that even 5 ke. separation of 
stations properly placed geographically is 
not impossible. At least, it would be no 
worse than at present. 

When the question between the rela- 
tive merits of the custom and _ factory 
set arises, it will be found that it is effi- 
ciency of the R.F. end in the former against 
the efficiency of the A.F. end in the latter, 
in the matter of pulling DX, that decides 
the prospective purchaser. So, the parts 
manufacturers, with the exception of those 
specializing in A.F. amplification and repro- 
duction, are doomed to the rockpile; inas- 
much as DX signals show up to advantage 
on the efficient R.F. end only, and without 
DX there will be no showing, nor will there 
be any more custom-set building as we 
know it today. As for price competition, 
the factory sets have it all, by force of mass 
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production, but they can’t get efficiency in 
their R.F. amplifier per stage (as compared 
to custom-sets built by men who know their 
mmfs.) under the mass production that 
gives them the price edge. 

It remains to the parts manufacturers as 
a whole, if they wish to preserve their larg- 
est and most profitable market, to bring 
pressure to bear in the right direction, to- 
ward fostering the confirmed dial-twisters’ 
ambitions to get all the DX on the air with- 
out staying up all night to do it. It will 
also behoove them, as far as the profes- 
sional set builder is concerned, to put 
less “fancy fixings” and more “efficiency” in 
their products, with corresponding lower 
prices; there is no rhyme or reason in prices 
that prevent the professional from meeting 
factory-set competition with the existing 
conditions regarding satisfactory DX re- 
ception. 

On the other hand, the professional set- 
builder trade needs organization; because so 
many of them are poor merchandisers and 
scare away more trade than they attract 
by failure to observe a few common rules 
of the road. One of these rules is co-oper- 
ation with other set builders, whereby the 
prospective customer can be supplied with 
exactly the kind of receiver that meets his 
requirements. There is much to be done 
along this line alone, and we nominate 
Rapio News as chairman. 


By the way, we might say that the DX 
fan and custom-set builder would appreci- 
ate some sort of action that will compel 
non-announcing radio announcers to give 
the station call letters and location between 
every number, and to begin and end every 
announcement with the call and _ location. 
As it is, we have to stand by as much as 
fifteen minutes to hear Quinn Ryan say 
“WGN” sandwiched in with a lot of hooey 
that no one cares to hear. To make matters 
worse, Mr. Ryan even seems to be ashamed 
to give the call letters, and especially 
“Chicago.” We have written him to that 
effect. 

For every station whose announcer really 
announces, we have fifty (conservative es- 
timate) whose announcers, to say the least, 
are extremely lax on the matter of call 
letters and location. They seem to think 
that their waves are grounded completely 
at fifty miles, or maybe the powers have at 
last convinced them that DX is no more! 
Maybe they are getting paid for not an- 
(See above) 


Now about Rapio News, we have been 
hearing a criticism that may be here worth 
repeating, coming, as it does, from radio 
men of some prominence, and that is 
that Rapio News “is always full of circuits 
that look well on paper but don’t work out 
in practice.” How true this may be is 
something we can not decide; but we do 
know that many experimenters are in the 
habit of haywiring test circuits with 5 & 
10 parts and expecting them to function 
right off the bat. On the other hand, many 
circuits do not include proper data, leaving 
much to be guessed at. At least, we have 
always had a kindly feeling for Rapro 
News, since away back in 1919; possibly be- 


nouncing ! 
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cause we have believed that magazine to be 
less influenced by Big Business. 

Much can be done by some magazine that 
will treat the situation in detail and spare 
the whitewash. However, we are not of the 
mind to see anyone do something that we 
would not do ourselves; because there is 
every possibility that such action by a mag- 
azine depending largely upon Big Business 
advertising would result in curtailment of 
that advertising, or at least some of it. 

But, as you have pointed out, the con- 
fidence of your readers is just as valuable, 
if not more so; and, although many of the 
so-called “radio dealers” tied up closely to 
Big Business will put a black mark after 
the name of a magazine with such an out- 
and-out policy, the increased popularity in 
the ranks of the custom-set builders, to- 
gether with the satisfaction of backing such 
a just cause, will more than make up the 
deficiency. 

We are sure that you would be surprised 
at the response obtainable from real hon- 
est-to-goodness custom-set builders, on any- 
thing bearing directly wpon the actual cause 
of that thing tending to destroy their main 
talking point, and therefore their livelihood. 

And we further believe that the parts 
manufacturers will co-operate to the extent 
of giving you more advertising, and by put- 
ting out quality merchandise without the 
“fixings,” and at lower prices direct to the 
custom trade. 

(It is the belief of Ravto News that radio 
must be learned from the beginning; that 
the simple pictorial illustration arouses in- 
terest in those who would be repelled by the 
more formidable and involved diagrams 
which are easy to the expert; and that the 
non-professional set builder is a good pros- 
pect for the best manufactured product the 
market can afford, as he will appreciate it 
better after he has worked with his own 
hands to obtain results and developed a 
taste for DX with his own outfit. If our 
contributing editors believe this to be an 
unsound theory, we shall be glad to know 
it. To every practical proposition for the 
betterment of trade conditions, in all their 
branches, we are glad to lend what aid we 
may. As a first step, the Deaters Personat 
Epition has been established as a medium 
through which every honest opinion by those 
who are in touch with the needs of the hour, 
can find uncensored expression.—M ANAGING 
Eprror. ) 


What They Do To Me 


(Continued from page 11) 


are not above asking for a home demonstra- 
tion of one set after another, just to keep 
a set in the house a week or two until they 
are ready to buy. 

It was bad enough when all sets worked 
on batteries or eliminators and all had two 
or three dials. Now they want to try 
everything from a three-dial battery set to 
a single-dial electric set before making up 
their minds. There is no use of explaining 
to a prospect that all these demonstrations 
cost us money; that only sends him to a 
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competitor. And there is no chance of add- 
ing anything to the list price after advertis- 
ing free demonstrations. 

But, while we have our troubles with 
manufacturers and customers, radio is going 
pretty well on the whole. If Dempsey and 
Tunney would fight once a week, and the 
football season last from October to April, 
and the World Series the rest of the year, 
we could sell quite a few sets in my ter- 
ritory. 


Why I Am Getting Out 
of Radio 


(Continued from page 12) 


ence in cutting prices to close out my stock 
of radio sets indicates that it is not always 
the best method. A lady looked at my sets 
and seemed interested in the saving that I 
offered her. Then she went out of town and 
bought a set exactly the same as I offered 
her—and paid the full list price! The same 
people who kick because they believe the 
prices of merchandise too high are often the 
first to harbor suspicion and distrust 
against a new and perfect article that is of- 
fered at a radical reduction. 

I have nothing against radio. It is a 
marvelous invention and the results that I 
secure: in my own home are good enough, on 
the average, to justify my owning and using 
a good set. I listen in daily and will con- 
tinue to enjoy radio. But, in my opinion, it 
is not a line to carry in a specialty shop 
in a small town where local radio dealers 
and those from neighboring cities can cover 
the field to better advantage. 


Service Salesmanship 
(Continued from page 18) 


rattle of editorial pens being taken from 
retail penracks to tell of the afflictions 
which the dealers have unsuspectingly 
passed on to friends who soon passed out 
of that category. The next mail will tell.) 
Yet some and, we hope, many shrewd and 
sophisticated dealers have been able to iden- 
tify themselves with their customers’ in- 
terests without impairing their own. What 
have you to say about this, Mr. Dealer- 
Editor?) 


Installment Selling 
(Continued from page 15) 


Of course if strong discounts were of- 
fered the public for paying cash, it might 
be possible to create considerable cash bus- 
iness; but this would involve danger to the 
radio business as a whole. Offering that 
extra discount will convince the public that 
radio prices are artificially held above their 
true level; and they will be more than ever 
inclined “to fall for bargain sales” and dis- 
tant mail-order merchandise. 

The only permanent solution, it seems to 
me, lies in an intensive application of in- 


‘ atus. 


stallment selling methods, but always ac- 
cording to well-defined principles. If neces- 
sary to take a small down payment, plenty 
of good references should be required. If 
a dealer belongs to a Merchants Association, 
he should use its facilities constantly to 
“get a line on” people. The contract should 
be so written that the dealer can repossess 
his set if the customer becomes delinquent, 
and still be able to sue for back rental on 
the set. Some customers will let a set re- 
turn if they know they can not be sued for 
back rental. Otherwise they will be more 
inclined to maintain their set in good con- 
dition and, incidentally, keep up their pay- 
ments. 

Whether or not a dealer knows, or thinks 
he knows, a customer is sure pay, he should 
mail a reminder a week before due date of 
the next payment. A circular on some radio 
or electrical specialty should also be en- 
closed. Overdue accounts should be prompt- 
ly, persistently, but politely dunned. 


Quick Testing Apparatus 


(Continued from page 17) 


ment cases, by putting a new panel on top 
and mounting the instruments in it. A hun- 
dred dollars will take care of all meters and 
parts for average use; and anyone can use 
them. A good 0-10 voltmeter and a good 
0-150 D. C. voltmeter are used in one IIIA 
box for testing all transformers and prac- 
tically all wires except tuning controls, in 
99 cases out of 100, through the tube 
sockets, with the set hooked up ready to 
run. How many of you have found that, 
on hooking up the set, a 0-150 voltmeter 
between the “P” and “G” of any tube 
socket tests the primary of one and the 
secondary of another transformer, whether 
R.F. or A.F., and also all grid resistors, 
chokes, “B” supply and lead wires? (This 
is not true of the detector of course, un- 
less the grid condenser is shorted by a 
piece of wire.) 


0-10V. 


CLOSING CIRCUIT JACK 


‘use SOCKET end TEST peg 


TO SET 
ieral 


— s set tester, 
below. 


Diagram of Mr. described 
The 0-10 voltmeter is connected across the 
filament prongs of the socket for testing 
the “A” supply and all connecting appar- 
Use a four-wire cable from the test 
box to an old tube base, and all the test 
(Continued on page 28) 
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110-volt A.C. Operated 
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Manufacturer: Chas. Freshman Co., Inc., New York City 


HE “MODEL G” receiver illustrated 
below is a six-tube tuned-radio-fre- 
quency set with three tuned R. F. stages, 
stabilized by the Freshman “Equaphase” sys- 
tem, the circuit of which will be seen in the 
schematic diagram on the following page; 
a non-regenerative de- 
tector and two stages 
of transformer-coupl- 
ed A. F. amplifica- 
tion. It is operated 
directly from 105- to 
120-volt house-light- 
ing current, through 
the Freshman “G-60- 
S” power-supply unit, 
the connections of 
which are also shown. 
The grid returns of 
the receiver are 
grounded to the metal 
frame, and its fila- 
ment circuits, there- 
fore, are kept floating 
at “—” potentials, 
sufficient to maintain 
the required grid bias 
in each circuit. 
For testing the set, 


The fault may be in the receiver or in the 
power unit; if a spare one of either be 
available, a substitution will at once narrow 
down the problem of finding it. 

When the power-supply unit is discon- 
nected from the receiver, the D.C. voltages 


suitable meters are 
desirable; a 0-50- and 
0-250-volt D. C. volt- 
meter and a_ 5-volt 
A.C. voltmeter. When 
the set has been 
connected to the power-supply unit, and 
has been turned on until the tubes reach 
their normal operating temperature (which 
requires about 45 seconds) the following 
D. C. voltages should be measured between 
the terminals of the power-supply unit (see 
diagram of leads on next page): 


Between 10 and 9; 225 volts—plate plus 
grid voltage on 171 power tube. 

Between 10 and 8; 140 volts—plate plus 
grid voltage on amplifier tubes. 

Between 10 and 7; 50 volts—detector- plate 
voltage. 

Between 10 and5 or 6; 40 volts—power 
tube “C” voltage. 

Between 10 and 8 or 4; no voltage. 

Between 10 and 1 or 2; 7 volts—amplifier 
grid voltage. 


The A. C. voltmeter should show the fol- 
lowing filament voltages across these pairs: 
1 and 2, 1.85 to 1.65 volts; 3 and 4, 2.25 to 
2.75 volts; 5 and 6; 4.7 to 5.0 volts. If any 
of these voltages are found to vary appre- 
ciably from the normal above, the set should 
be turned off at once. 


View from above of the chassis of the “Model G” Equaphase, an electric set. It differs 
in appearance from the previous “Model F,” battery-operated, in having a five-prong 
Y-type socket (at the right) for the detector tube. 
as in previous models, are adjusted with a screwdriver through the three eyelet holes 


indicated by arrows. 


at the unit terminals should be as follows: 

Between 10 and 9, the needle should go 
off the 250-volt scale; between 10 and 8, 225 
volts should register; between 10 and 7, 100 
volts. If the voltages are all low, a defec- 
tive rectifier tube or transformer is to be 
suspected; if they are zero, an open choke 
coil or a shorted filter condenser. If volt- 
age 10 to 9 is high, the resistor R83 (1800- 
ohm) or its wiring leads are probably open; 
if 10 to 9 and 10 to 8 are high, 10 to 7 zero, 
a broken resistor, or open circuit to No. 7 
binding post or second resistor tap is to be 
looked for. 

Tests on the receiver may be made as 
described on the following page. 


THE EQUAPHASE CIRCUITS 


Adjustment of the Equaphase condensers, 
to prevent oscillation of the receiver, is 
made through the three eyelets shown in the 
illustration on this page, by means of a 
narrow-bladed screwdriver. To restore their 
adjustment, these should be tightened as far 
as they will go, and then loosened equally 
by a half-turn at a time of each, until oscil- 


BILE SRE ORION 


The Equaphase condensers, in this 


lation occurs. The screws should then be 
tightened back about a quarter of a turn 
each. 

To test for short circuit one of these con- 
densers (which is connected across a center- 
tapped resistor and the R. F. primary) it 

is necessary to un- 
% solder one lead. 
The “Model G” is 
3 designed for use with 
» an outdoor aerial, 

with a length of be- 
tween 75 and 125 feet, 
including the lead-in. 
When an indoor aerial 
is used, it should con- 
sist of from 50 to 75 
feet of insulated 
D.C.C. wire. 


The two aerial con- 
nections are designed 
to compensate for the 
characteristics of the 
aerial used, and that 
one which gives best 


oe 


& 


results should be 
used. 

In the “G” models, 
except “G-3”, the 


opening and closing of 
the door turns on and 
off the power from 
the supply unit; in 
the “G-3,” it is oper- 
ated manually from 
the front of the unit. The switch is pro- 
vided with three operating positions, in ad- 
dition to the “off” and should be adjusted 
to the lowest one which gives satisfactory 
reception; this is to compensate for the 
variations in line voltage which may be en- 
countered in different communities. Once 
the adjustment has been made, it is not 


necessary to alter this. 


The fundamental receiver circuits of the 
Equaphase receivers are the same; the dif- 
ferences in different models are due to the 
nature of the filament current supply. The 
“Model: F” is battery-operated, with the 
conventional “C” batteries, or with battery 
and a “B and C” power unit; or with an 
“A, B, and C” unit. It has a UX-200A de- 
tector tube and a UX-171 in the second 
A. F. stage in which a UX-112 is optional. 
The “Model G” is designed with the power- 
supply unit shown, in some cases with one 
choke coil and two condensers in the “B” 
supply filter: the “Model K” for 110- to 
115-volt supply only, with the “K-60-S” 
power unit; and the “Model L,” for use 
with 105- to 120-volt D. C. supply only. 
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Circuits of the Freshman “Model G” Equaphase and the “Model G—60-S” Power Supply Unit. 


Terminal voltage tests may be made upon this 
set, in connection with a power-supply unit, as fol- 
lows. The power unit itself must be in good 
operating condition; then, when the voltage avail- 
able at the unit terminals is unduly increased, it 
is evident that the resistances of the plate circuits 
have been increased—as by increased grid bias— 
or circuits have been opened.. Conversely, a fall 
of voltage at the power unit terminal indicates 
grid bias too low, or shorts in the plate circuits. 
Measurements between the terminals of the unit, 
while the set is drawing full current, may indi- 
cate the following defects: 

Between terminals 10 and 2, grid voltage zero 
or low (normal 7); and between 10 and 8, plate 
voltage also low (normal 140) “C” biasing re- 
sistor R1 is shorted, or the filament leads of the 
226 amplifier tubes (from terminals 1 and 2) 
are grounded. 

If the grid voltage is high and plate voltage 
high between the same pairs of terminals, the re- 
sistor R1 or its lead, or the amplifier circuit 
from No. 8 lead is open. 

Between 10 and 5; power-tube grid voltage low 
(normal 40); between 10 and 9 voltage low 
(“B+Max.”—Normal 225). The filament wiring 
(from terminals 5 and 6) of the power tube, or 
the dial lamp in that circuit, is grounded. 

If the same grid voltage is low, but the plate 
voltage is high at No. 9 terminal, the No. 9 


Circuit Tests 


lead in the set, plate connection of the 171 tube, 
or the telephone jack connection is open. 

If all plate voltages (10 to 9, 10 to 8, 10 to 
7) are low, the No. 9 lead in the set (‘““B+Max” 
lead to 171 tube) or the telephone jack or else 
No. 8 lead (““B+Amp.”’) is presumably grounded. 
(Detector voltage normally 50.) 


TESTS ON THE RECEIVER 


Continuity tests may then be applied as indi- 
cated below, with a battery and meter, or phones. 
With the power unit disconnected, the following 
terminals on the receiver are tried: 

With one contact made to No. 8 lead on the 
set, the plate prongs of the three R.F. tubes are 
sucessively touched. An open circuit in any case 
indicates a break in the plate wiring, R.F. trans- 
former primary or “‘Equaphase”’ resistor in that 
stage. An open circuit to the plate prong of the 
first A.F. tube indicates open plate wiring or a 
break in the second A.F. transformer primary. 

From the No. 7 lead of the set to the detector 
plate prong an open circuit indicates open plate 
wiring or a break in the first A.F. transformer 
primary. 

From the No. 9 lead of the set to the 171 
plate prong an open circuit indicates open plate 
wiring or an open connection at the telephone 
jack. 


From the No. 10 lead, which is grounded, to 
the grid prong of each tube (except the detector) 
an open circuit indicates an open grid lead or 
a —_— in the transformer just ahead of the 
tube. 

From the No. 10 lead there should not be a 
circuit to either 3 and 4, or 5 and 6 leads. The 
completion of the circuit indicates that the de- 
tector or the power-tube filament wiring, respec- 
tively, is grounded. 


SETTING THE CONDENSERS 


To readjust the tuning condensers, should they 
have been put out of alignment, it is necessary 
to loosen very slightly the left-hand setscrew on 
each one, except that at the extreme left (an- 
tenna circuit), so that the rotors may be moved, 
but will not fall of their own weight. A faint 
broadcast signal, in the center of the band (about 
300 meters) should be tuned in, or a signal ob- 
tained from an oscillator. The condensers are then 
adjusted until it is evident that the maximum 
intensity of signal has been obtained, and then 
locked. The left-hand condenser should be locked 
in position so that its plates are in mesh at the 
same time with those of its neighbors. As this 
condenser is compensated by the small vernier at 


. the left of the tuning drum, its setting is not 


critical like the others. 


Information in this service sheet furnished by the manufacturer, Chas. Freshman Co., Inc., 240 W. 40th St, New York, N. Y. 
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Quick Testing Apparatus 


(Continued from page 20) 


readings can be taken at the same time. Get 
out a diagram of any set—superhets in- 
cluded—and you will find that, except in 
rare instances, this will work. Two men in 
our shop are turning out a complete repair 
job every thirty minutes with this and a 
few other simple instruments; and in a 
thousand cases the above test failed but 
once. 

It tests the grid condenser also for shorts, 
as a reading should not be shown here until 
the condenser is bridged with a jumper. 
Even the speaker has to be O. K. before a 
reading is obtained in the last audio 
socket. 

To find whether it is the primary or the 
secondary that is defective, we have ar- 
ranged a S. P. D. T. switch which, in one 
position, connects the “—” side of the 
0-150 voltmeter to one filament, thereby 
testing the primary; while in the other it 
connects the same side of the meter to the 
grid prong, thereby testing the secondary. A 
jack may be inserted in the plate-to-meter 
“1 lead, so that a set of phones may be 
plugged in to detect a noisy transformer. A 
slight change in cable design will allow this 
to be used in the detector socket of the new 
electric sets. 


ARRANGEMENT OF THE BENCH 


You will be astonished at the impression 
this test box makes on your customer when 
you step up to his set and test, not only 
the “B” battery, but the “A” and all the 
wiring through the tube sockets in less than 
five minutes. We have found also that any 
number of sets may be connected to the 
same “A” and “B” supply. To do this, 
place several complete sets of binding posts 
at the back of your test bench. Place a 
1-mf. by-pass condenser in series with each 
ground post and the common ground. Con- 
nect “A—” and “B—” together at the bat- 
teries, and leave “B—” post on the board 
blank. There is thus no chance for error 
this way; as you merely fasten your set 
“B—” wire to a dead post, the actual con- 
nection having been already made at the 
battery. The reason for this is to keep from 
short-circuiting the “A” battery, as you will 
find if you attempt to employ other methods 
for this arrangement. 

The aerial may be connected to a selector 
switch, so that it may be thrown to any 
test panel. A 0-50 milliammeter with a 
10-watt 110-volt bulb in series may be in- 
serted in the lead that connects the “A” 
and “B” together. This is optional; but 
the arrangement is quite handy; as the 
“B” current drain of the set on test is al- 
ways in plain view and, in case of a bad 
by-pass condenser, the 10-watt bulb lights. 


A PICK-UP AND OSCILLATOR 


Practically every dealer has some form 
of modulated oscillator; but the general 
run of them make a noise so much like set 
trouble that it is difficult to pass a set as 
O. K. without waiting for a station to come 


in. A good way to overcome this is to con- 
struct an oscillator on the principle of a 
small broadcast station and fit it into the 
lower compartment of a small phonograph: 
thus making it entirely portable. This may 
be modulated from the phonograph with an 
electric pick-up, which is also arranged to 
plug into the detector socket of any set 
for testing the audio end of the set and, 
incidentally, giving the speaker an oper- 
ating test. Three 199-type tubes and ten 
dollars’ worth of junk will make the oscil- 
lator. 

If enough inquiries warrant, detailed 
drawings can be furnished to the Deaters 
PersonaL Epition for any or all of this 
apparatus. I believe that it would be a 
revelation to most dealers to have a page 
a month devoted to service methods and 
practice; and then give the manufacturers 
a boost toward a parts price list, so that 
a new part might be systematically ordered 
and not guessed at. The manufacturers 
might furnish several good diagrams, also, 
for test equipment. Lets improve the serv- 
ice and watch the sales increase. 


New Servicing 
Equipment 
(Continued from page 17) 


in receiving sets, which are only approxi- 
mate in their accuracy. 

The high-reading A.C. voltmeter (upper 
left) is for the purpose of measuring accu- 
rately line voltages, the variation in which 
is often reflected in unsatisfactory opera- 
tion of electric power devices in localities 
where the voltage regulation is poor or the 
lines are long and overloaded. 

The low-reading A.C. voltmeter (upper 
right) has two ranges, from 0 to 3 volts 
for A.C. tubes of the 226 and 227 types, and 
from 0 to 15 meters for the power tubes, 
and other makes of A.C. tubes which re- 
quire a voltage, in some cases as high as 15, 
for their filaments. 


AUTOMATIC CONNECTIONS 


The lower meter, a D.C. instrument, has 
six scales, readings on which are controlled 
by eight push buttons; so that it is not nec- 
essary to change connections while testing 
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the voltages at the empty socket in the set, 
or at the tube itself, which for this purpose 
is inserted in the test socket on the panel 
of the analyzer. The scales of this meter 
give milliampere readings from 0 to 10 and 
0 to 100—ample for the output of any “B” 
power unit, or for the plate current of the 
largest power tubes; the voltage readings 
are 0 to 10, 0 to 50, 0 to 100 and 0 to 500; 
which are also adequate, with any receiver 
made, for its filament, plate and grid read- 
ings, as well as for its power supply. 

The ten binding posts permit connections 
to be made to any light line, power unit, 
battery, or any electrical device it is desired 
to test; tube and socket connections are 
made automatically without them as men- 
tioned above. Adapters for all standard 
tube bases, including those of the new A.C. 
tubes, are provided with flexible cords, as 
well as contact lugs for attachment to the 
binding posts. These are carried in the 
small compartment above the instruments. 
The instrument may well be characterized 
as a portable radio laboratory; and, as such, 
would be complete equipment for the experi- 
menter; but it has been designed and built 
with a special view to dealers’ service work, 
the time and labor of which is reduced to 
the minimum by its numerous automatic 
connections. It is supplied with service 
charts for many standard receivers, and 
record sheets for set analyses, which not 
only make it a matter of certainty what 
needs adjustment or replacement, but will 
facilitate future service work on the same 
sets by comparison. A copy of his set’s 
examination sheet may be given to the set 
owner, as a certificate of the condition of 
his set, as well as an evidence of the thor- 
oughness of the service test, and the scienti- 
fic method of its application. The set ana- 
lyzer illustrated is Pattern 187, manufac- 
tured by the Jewell Electrical Instrument 
Co., Chicago, Il. 


Time-Signal Service 


Deaters Personat Epition: 
Gentlemen— 

I believe that you can sound a helpful 
note to the various electric and clock com- 
panies who broadcast time signals over 
such stations as WLIT, KDKA, and espe- 
cialy the smaller stations. Each noon we 
check our jewelry-store chronometer by 
station NAA. A minute after noon it is 
possible to receive “accurate time” from 
other stations; but I always find that these 
broadcasters are about forty seconds in dis- 
agreement with Naval Observatory time. 

It seems to me that it would be a simple 
matter for the station to tune in NAA, 
check its chronometer, and then send really 
accurate time over the air. This broadcast- 
ing of incorrect time by clock companies, 
I think, is rather poor advertising policy. 

H. A. Srater, 
P. O. Box 848, Vineland, N. J. 


View of the rear of the instrument panel of 

the set analyzer. The shunt resistors con- 

trolled by the push buttons are in the tubes 
at the left. 
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J)ECLARATION 
NDEPENDENCE 


By W-A-WHITE 
Manager Automotive & Radio Dept- 


Orr Tron 


Company 


&vansville, Indiana 


{ YE do not do such a whale of a 
' big business; but it runs in the 
one hundred thousands for this 
small community and we think 
that is pretty fair. 

We have found a good many dealers who 
have some peculiar ideas as to what is 
right and what is not right in 
handling radio as far as service 


to find out what was the matter with it: 
so we sent it back to the distributor for 
him to fix.” That is exactly what has caused 
us to adopt a radio policy, copy of which 
appears below; and we are wondering if 
it would be possible, with improvements 
possibly as to its general set-up, that some 
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ty = 
66 T ASSING THE BUCK” is | 
sometimes called, for a || 


change, “the old army game”; for 
reasons which will at once occur to 
a large number of our readers who | 
have reached the years of twenty- || 
eight and upwards. It might also 
be called the “radio game”; for 
reasons equally apparent to those 
in the trade. This article is self- 
explanatory. Millions of radio 
sets are sold to those who do not 
understand their proper care; and 
the resulting complications leave 
a burden to be distributed between 
the parties in interest, from the 
_| sometimes innocent and often ig- 
‘| norant customer up to the manu- 
‘| facturer. This article will be read 
with mingled feelings by all ex- 
cept the customer, to whom this 
Edition does not go. 


eS ERIN 


is concerned. Personally, I 
have contacted possibly fifty 
in the last six weeks who have 
made this remark, “We didn’t 
have time to fool with the set 


The customer and the dealer can 
quickly agree to put service troubles 
up to the distributor. The latter 
feels at once that he ts the “goat”: 
what will he do about tt? One an- 
swer is given below. 


‘A RADIO POLICY 


Radio is sold by the distributor 
on such a short margin of profit 
that it is necessary to make cer- 
tain policy rules as set out in 
the following articles: 


1. Radio when shipped to a 
dealer is not subject to return 
for credit or exchange under any 
circumstances. 


2. The manufacturers guaran- 
tee their radio against defects in 
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Mr. White's picture has a genial and carefree 

look which contrasts strangely with his tale 

of trouble; but he informs us it was taken 
in 1920, which explains the mystery. 


iness and the gross margin of profit 
is mighty slim on this particularly sen- 
sitive business. 

We are interested in the radio deal- 
er’s welfare and, if the radio dealer is 
not interested in himself to the point 
of looking after the service, we don’t 
see what in the world the distributor is 
going to do; when 90% of the claims 
made against us are through no fault 
of the equipment but due to careless- 
ness on the part of either the dealer or 
the owner. 


SUGGESTIONS ARE DESIRED 


This is a long-winded article; but 
| this is a long-winded subject and it 
might be a good idea to give it what- 


material and workmanship and | + 


all defects along these lines will 
be adjusted by the factory sub- 
ject to a charge for transporta- 
tion to and from factorv on all 
such equipment, allowing from ten days 
to two weeks for such adiustment. 


3. Tubes are subject to adjustment 
only upon return to us to be sent to 
the manufacturer and only on manufac- 
turer’s adjustment with us. It takes 
from two to four weeks for all tube ad- 
justments, 


4. All radio sets. speakers. tubes and 
other equipment sent to us for adiust- 
| ment or repair must come to us trans- 
j portation charges prepaid. 


| 5. Minimum charges on equipment 
| which has to be sent by us to factory 
| will be charged to customer on the fol- 
lowing basis: 


A. C. Radio Sets in Table Cabinet $2.00 
A. C. Radio Sets — Converters not 


PE) Gud siccebeouc rues 1.50 
. C. Radio Converters .......... 1.00 
ee ee eee 1.50 
OO eee aa ree 75 
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publicity be given it by the trade journals— 
so that the dealer would recognize his re- 
sponsibility and the distributor take care 
of his responsibility. In this manner, those 
responsible for the ultimate owner receiv- 
ing what he pays for would handle the bus- 
iness on the basis where it would be profit- 
able. ; 


BUSINESS MUST BE PROFITABLE 


If we did all the things the average dealer 
asked us to do, we would not make enough 
to interest us in the radio department. 
Every distributor and manufacturer and, in 
fact, the dealer is pretty well posted on 
what the average distributor’s spread is on 
the wholesale volume; and a survey of the 
industries of the’ United States indicates 
that the net between the cost of doing bus- 


ever you can in the way of publicity. 
If you don’t think it is worth that publicity, 
we suppose the waste basket is just as handy 
to you as it is to us. In any event, we would 
like to do something for the good of the 
cause; but we don’t know what we want to 
do nor how to do it. 


(Our readers will undoubtedly supply 
several criticisms of this outspoken article 
and the declaration of policy which accom- 
panies it. Before you undertake to sum up 
the subject in a few well-chosen words, 
carefully consider the situation as you 
know it, and endeavor to suggest what will 
in your opinion be the most constructive 
solution from all standpoints. Service 
problems must arise so long as radio receiv- 
ers are what they are, and customers are 
what they are; and for the health and long 


-life of the radio business, they must be 


soloed in a manner to satisfy the customer 
who pays the ultimate bills, as well as the 
trade which shares the proceeds.) 
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=—=—7n Your Spare Jime 


OINING the Radio Association enables you to cash 

in on Radio now! Follow its success-proven plans 

and you can earn $3 an hour, in your spare time, 
from the very first. Over $600,000,000 is being spent 
yearly for sets, supplies, service. You 


Doubled Income in Six Months 
“T attribute my success entirely to the Radio Associa- 
tion,” writes W. E. Thon, Chicago, who was clerk in a 
hardware store before joining. We helped him secure 
the managership of a large store at 


can get your share of this business 
and, at the same time, fit yourself for 
the big-pay opportunities in Radio. 


Founded on a New Idea 


Members of the Association do not 
wait for months before they make 
money out of Radio. Without quit- 
ting their jobs, our members are 
earning $25 to $75 a week spare time 
by building “tailored” radio sets, 
serving as “radio doctors,” selling 
ready built sets and accessories, or 
following one of the many profit- 
making plans of the Association. 


Earned $500 in Spare Hours 


Hundreds earn $3 an hour as “radio 
doctors.” Lyle Follick, Lansing, 


What a Membership Can 
Do for You 


J—Enable you to earn $3 an hour 
upwards in your spare time. 


2—Train you to install, repair and 
build all kinds of sets. 


3—Start you in business without 
capital, or finance an invention. 

4—Train you for the $3,000 to 
$10,000 big-pay radio positions. 

5—Help secure a better position 
at bigger pay for you. 

6—Give you the backing of the 
Radio Association. learn. 

A MEMBERSHIP NEED NOT 

COST YOU A SINGLE CENT 


a 220% increased salary. 


“In 1922 I was a clerk,” writes K. O. 
Benzing, McGregor, Ia., “when I enrolled. 
Since then I have built hundreds of sets— 
from 1-tube Regenerative to Superhetero- 

‘dynes. I am now operating my own store 
and my income is 200% greater than when 
I joined the Association. My entire success 
is due to the splendid help it gave.” 


Easiest Way Into Radio 


If ambitious to become a Radio Engineer, 
to fit yourself for the $3,000 to $10,000 
opportunities in Radio, join the Association. 
It gives you a comprehensive, practical and 
theoretical training and the benefit of our 
Employment Service. You earn while you 
You have the privilege of buying 
radio supplies at wholesale. You have the 
Association behind you in carrying out your 
ambitions. 


Mich., has already made $500 in spare 
time. Werner Eichler, Rochester, 
N. Y., is earning $50 a week for spare time. F. J. 
Buckley, Sedalia, Mo., is earning as much in spare 
time as he receives from his employer. 

We will start you in business. Our cooperative plan 
gives the ambitious man his opportunity to establish 
himself. Many have followed this plan and es- 
tablished radio stores. Membership in the Association 
has increased the salaries of many. Scores are now 
connected with big radio organizations. Others have 
prosperous stores. 

A year ago Claude De Grave knew nothing about Radio. 
Today he is on the staff of a famous radio manufac- 
turer and an associate member of the Institute of Radio 
Engineers. He attributes his success to joining the As- 
sociation. His income now is 350% more than when 
he joined. 


ACT NOW— if you wish Special 
Membership Plan 


To a limited number of ambitious men, we will give Special 
Memberships that may not—need not—cost vou a cent. To 
secure one, write today. We will send you details and also 
our book, “Your Opportunity in the Radio Industry.” It will 
open your eyes to the money-making possibilities of Radio. 
Write today. 
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RADIO ASSOCIATION OF AMERICA, 
4513 Ravenswood Ave., 

Chicago, Ill. 

Gentlemen: 


Please send me by return mail full details of, your Special 


l 

l 

Dept. RN-5 | 
| 
Membership Plan and also copy of your book, ‘‘Your Oppor- | 
| 

| 

| 

| 
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tunity in the Radio Industry.” 
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GROSLEY JEWELBOX 


Take advantage of the most amazing 
offer ever made in all Radio History! 


Try this remarkable new Crosley Radio 
with Crosley new type D Musicone with- 
out cost or obligation. Just phone a 
Crosley dealer—tell him you want to test 
the new Crosley Jewelbox. 


Home is really the place to buy radio! 


Home is where you can decide leisurely 
and surely. Crosley dealers are author- 
ized to home demonstrate this new radio. 
Antenna unnecessary for such demon- 
strations—30 feet ot wire on the floor of 
the room will do nicely. 


Put the Jewelbox to any test! 


Compare it with your old set. Try it with 
any other! Learn what radio reception 
can be. Note how easy it will be to break 
through any surrounding wall of local 
stations—to bring in distant programs 
quickly, clearly, and in full volume. Be 
sure you test the Jewelbox with the 
Crosley new type Musicone that you 
may fully realize, if you own an old set 
or have not heard a Crosley, how far 
radio has progressed. 

Remember—you do this all in your own 
home—at no cost and no obligation to you! 


Buy Radio Reception—not Furniture! 


The Jewelbox is a radio fine enough to go 
into the finest furniture you can buy and 
as such is easily installed—but it is dis- 
tinctive, decorative, and desirable by 
itself. In Crosley radio you buy per- 
fect reception and radio enjoyment first! 


OS 


WITHOUT TUBES 


Try it in your home 
—that’s the only way 
to buy a Radio! 


Every Crosley Dealer 

is now authorized to 

give you this FREE 
trial! 

THE CROSLEY RADIO CORPORATION 


Powel Crosley, Jr., Pres. Cincinnati, Ohio 


Licensed only for Radio Amateur, 
and Broadcast Reception. 

Wyoming, Colorado, New Mexico and 
West prices slightly higher. 


Experimental 


Montana, 


NEur=covif 


The Musicone finished to match the Jewelbox, $15 


The new Crosley Jewelbox is self-con= 
tained to operate from light socket. 


All in one beautiful case. Add tubes and 
it’s ready to operate! It is powerful. 
Supplying 180 volts to power output tube 
it gives full undistorted volume. Other 
sets supplying 110 to 135 volts result in 
poor quality, distortion, and less volume. 


The new Jewelbox is acutely selective. 


The Acuminators, an exclusive Crosley 
feature enable you to tune sharply on 
distant stations, increasing signal strength 
and volume to a surprising degree. 


The new Crosley Jewelbox is up-to-date. 


The dial is illuminated—a modern neces- 
sary feature. The set is completely shielded 
as all high grade radios should be. The 
rich brown finish high-lighted with gold 
makes it an ornament to grace the finest 
room. The beauty of the Jewelbox will 
charm you. 


The price of the new Jewelbox is a 
triumph of manufacturing genius! 


Crosley engineers designed this new Cros- 
ley Jewelbox under explicit instructions to 
make first a perfect radio. If the pro- 
duction of thei final design had been 
limited to a few hundred, only wealthy 
persons could have afforded them. But 
with efficient Crosley production methods, 
facilities to manufacture parts in million 
uantities, and a faith in the enormous 
emand such values would create, this 
splendid radio receiver is priced at $95. 


Write Dept. 22 for literature. 
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Nowin, limp.suede leather bindin 


. Gernsback’s 
Radio Encyclopedia 


THE most valuable of Radio Books—S. Gernsback’s 
Encyclopedia—now the most beautiful. This foremost 
Radio Encyclopedia is now offered in this luxurious new 
binding to meet the demand for a more handsomely 
bound volume. The limp suede leather edition sells for 
$5.00. The Keratol-leather stiff binding still can be had 

for $2.00. 
Remember—this is an encyclopedia—not a dictionary! 
It took over two years of intensive labor to compile it. 
~~ It is the first Radio Encyclo- 

pedia ever published. 


<ERATOL BINDING 


J 2 


i N, 
4 natinttee BACK i S. Gernsback’s Radio En- ; 
man, Eneseit ine _ ~ 5 cyclopedia contains the 
; Cy . “a ro] SEND sgh ogg oery word and gree used in the awe 
J hone bRt01 Pl Detbe® bingy Pe NO adio Art. Every circuit, part and apparatus is thor- 
Niane. * WaUgHes ge binge. ls oughly explained. A complete cross index is just one of 
tty... oy / MONEY the many features of this remarkable book. 
/ Tow "ay [| simpty pay thepost- There are 1,930 definitions—549 diagrams, photo- 
. is Freestone graphs and drawings—all simple and easily understood. 
Sig a 1 tiff binding already sold. Lhe book is nearly 1 inch thick and measures 9x11 inches. 
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If all the Radio set- I've 
“fooled"' with in my time were 
piled on top of each other, 
they’d reach about halfway to 
Mars. The trouble with me 


was that I thought I knew so 

much about Radio that I really 

didn’t know the first thing. JI 

thought Radio was a _ plaything 

—that was all I could see in 
it for me. 


I Thought Radio Was a Plaything 


But Now My Eyes Are Opened, And 
IP’m Making Over $100 a Week! 


$50 a week! Man alive, just one year 
ago a salary that big would have been the 
height of my ambition. 

Twelve monéhs ago I was _ scrimping 
along on starvation wages, just barely mak- 
ing both ends meet. It was the same old 
story—a little job, a salary just as small as 
the job—while I myself had been dragging 
along in the rut so long I couldn’t see over 
the sides. 

If you'd told me a year ago that in twelve 
months’ time I would be making $100 and 
more every week in the Radio business— 
whew! I know I’d have thought you were 
crazy. But that’s the sort of money I’m 
pulling down right now—and in the future 
I expect even more. Why only today— 

But I’m getting ahead of my story. I 
was hard up a year ago because I was kid- 
ding myself, that’s all—not because I had 
to be. I could have been holding then the 
same sort of job I’m holding now, if I’d 
only been wise to myself. If you’ve fooled 
around with Radio, but never thought of it 
as a serious business, maybe you're in just 
the same boat I was. If so, you'll want to 
read how my eyes were opened for me. 


When broadcasting first became the rage, 
several years ago, I first began my dabbling 
with the new art of Radio. I was “nuts” 
about the subject, like many thousands of 
other fellows all over the country. And no 
wonder! There’s a fascination—something 
that grabs hold of a fellow—about twirling 
a little knob and suddenly listening to a 
voice speaking a thousand miles away! 
Twirling it a little more and listening to 
the mysterious dots and dashes of steamers 
far at sea. Even today I get a thrill from 
this strange force. In those days, many 
times I stayed up almost the whole night 
trying for DX. Many times I missed sup- 
per because I couldn’t be dragged away 
from the latest circuit I was trying out. 

I never seemed to get very far with it, 
though. I used to read the Radio maga- 
zines and occasionally a Radio book, but I 
never understood the subject very clearly, 
and lots of things I didn’t see through at all. 

So, up to a year ago, I was just a dabbler 
—I thought Radio was a plaything. I never 
realized what an enormous, fast-growing 
industry Radio had come to be—employing 
thousands and thousands of trained men. I 


usually stayed home in the evenings after 
work, because I didn’t make enough money 
to go out very much. And generally during 
the evening I’d tinker a little with Radio— 
a set of my own or some friend’s. I even 
made a little spare change this way, which 
helped a lot, but I didn’t know enough to 
go very far with such work. 

And as for the idea that a splendid Radio 
job might be mine, if I made a little effort 
to prepare for it—such an idea never en- 
tered my mind. When a friend suggested 
it to me one year ago, I laughed at him. 

“You're kidding me,”’ I said. 

“T’m not,” he replied. ‘Take a look at 
this ad.” 

He pointed to a page ad in a magazine, 
an advertisement I’d seen many times but 
just passed up without thinking, never 
dreaming it applied to me. This time I read 
the ad carefully. It told of many big op- 
portunities for trained men to succeed in 
the great new Radio field. With the adver- 
tisement was a coupon offering a big free 
book full of information. J sent the coupon 
in, and in a few days received a handsome 
64-page book, printed in two colors, telling 
all about the opportunities in the Radio 
field, and how a man can prepare quickly 
and easily at home to take advantage of 
these opportunities. Well, it was a revela- 
tion to me. I read the book carefully, and 
when I finished it I made my decision. 

What’s happened in the twelve months 
since that day, as I’ve already told you, 
seems almost like a dream to me now. For 
ten of those twelve months, I’ve had a 
Radio business of my own. At first, of 
course, I started it as a little proposition on 
the side, under the guidance of the National 
Radio Institute, the outfit that gave me my 
Radio training. It wasn’t long before I 
was getting so much to do in the Radio line 
that I quit my measly little clerical job, and 
devoted my full time to my Radio business. 

Since that time I’ve gone right on up, 
always under the watchful guidance of my 
friends at the National Radio Institute. 
They would have given me just as much 
help, too, if I had wanted to follow some 
other line of Radio besides building my own 
retail business—such as broadcasting, man- 
ufacturing, experimenting, sea operating, 
or any one of the score of lines they pre- 
pare you for. And to think that until that 


day I sent for their eye-opening book, I’d 
been wailing ‘I never had a chance!” 

Now I’m making, as I told you before, 
over $100 a week. And I know the future 
holds even more, for Radio is one of the 
most progressive, fastest-growing  busi- 
nesses in the world today. And it’s work 
that I like—work a man can get interested 
in. 
Here’s a real tip. You may not be as bad 
off as I was. But think it over—are you 
satisfied? Are you making enough money, 
at work that you like? Would you sign a 
contract to stay where you are now for the 
next ten years—making the same money? 
If not, you’d better be doing something 
about it instead of drifting. 

This new Radio game is a live-wire field 
of golden rewards. The work, in any of 
the 20 different lines of Radio, is fascinat- 
ing, absorbing, well paid. The National 
Radio Institute—oldest and largest Radio 
home-study school in the world—will train 
you inexpensively in your own home to 
know Radio from A to Z and to increase 
your earnings in the Radio field. 

Take another tip—No matter what your 
plans are, no matter how much or how little 
you know about Radio—clip the coupon be- 
low and look their free book over, It is 
filled with interesting facts, figures, and 
photos, and the information it will give you 
is worth a few minutes of anybody’s time. 
You will place yourself under no obligation 
—the book is free, and is gladly sent to any- 
one who wants to know about Radio. Just 
address J. E. Smith, President National R - 
dio Institute, Dept 5S, Washington, D. C. 


rl J. E. SMITH, President, 

National Radio Institute, j 

I Dept. 5S, Washington, D. C. 

I Dear Mr. Smith: | 

Please send me your 64-page free book, 

j printed in two colors, giving all information 
about the opportunities in Radio and how il 

| can learn quickly and easily at home to take 
advantage of them. I understand this request j 

| places me under no obligation, and that no 


salesman will call on me. | 
ROM te aie dele pont tile eili aan tata att cent j 
Address. . “an 
LCC 2 Rn Se we I 
| eee Pee eer a : 
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* vai Wis Wi 
- Reduces ‘Static uss 7 
; re he i 
Brings in Faraway Stations Loud and See RSS @ Oe 
Clear Regardless of Static Conditions Ay ID 


far greater selectivity and marvelously true, clear, (Ta 
sweet tone quality. CHAN { 
John E. Christenson, RADIO ENGINEER, CHI- 

CAGO, writes: “I have tested and thoroughly ap- See ee 

prove the Aer-O-Liminator. I find it increases selec- Naa "Se 
tivity and volume without distortion, practically elimi- Sa Seat . 

nates static, gives good clear tones, both on local and AONE T 
distant stations. I would recommend the use of the ze ee a 
Aer-O-Liminator to every radio owner to get the best fie, ape 

reception from his set.” 4 


faite 
Fans everywhere are replacing their troublesome and LD) ; 
static gathering up-in-the-air aerials with the mar- =a m 
velous new GROUND ANTENNA—Aer-O-Limina- (0) wcll 
tor. Radio engineers and hundreds of users testify MICLOA ats 
that Aer-O-Liminator gets better long distance recep- GO cae CL TL YT 
tion, almost unbelievable freedom from outside noises, nT TH MT OTN ATT 
ee FREE TRIAL ate 
Rie sete K xs oe 4 


Make this thrilling test at our risk! HEX eRe ga Sarena eS rea hs ed 
Install an Aer-O-Liminator (Ground Antenna). Leave your Ree pee rae ee B04 
old overhead aerial up. Try out on a night when static is ' ‘i nat fe 
bad. If you do not get a wonderful improvement in reduc- , <p porns ast : 


tion from static, greater selectivity and clear, sweet tone 
without interfering noises, if you can’t get good recep- 1 
tion on stations that are drowned out by static on 


your old aerial, you need not pay us a red cent for EASY TO INSTALL 


this test. Send coupon at once for scientific ex- Just dig a small hole about 6 inches 


mx planation of Aer-O-Liminator (Ground An- page Die dotn .r-()-Limi- 
oN tenna), proof of performance, and our con- in diamete drop Aer 
% ‘N clusive iron-bound guarantee, and remark- nator into it. 
oe XN able Free Trial Offer—Mail Coupon | 
ot xX \ TODAY! _ 
0 tot, 5. 
oS Se Ss. 9 
4d.  6%,.% > ON 
% %%o Oo 
“ ° * i“ 6%). ee & 
™ Geet + 
te, ie, & er-U-Liminator 
‘. a Ben, - ‘ 
oe d Ant 
ey (Groun. enna) 
: Endorsed by Foremost 
a Engineers-and Dealers 
2 
EA ‘ 
Use 3 CURTAN MFG. COMPANY 
this Ti 


coupon ‘ Dept. 827-G, 154 East Erie Street, Chicago, IIL. 
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MAKE THIS A 
RADIO SUMMER 


Touring, camping, or at home, a 
portable Radio Receiver is a real sum- 
mer enjoyment. It’s convenient to 
carry, in your car, with your baggage, 
or if at home from room to room or 
out on the lawn, 


You can build your own “portable” 
at. a small cost—from a ‘“Consrad” 
pattern which gives 4-page instruction 
booklet of parts needed,-together- with 
full. size blueprints 16 inches wide by 
20 inches high, of panel. and wiring 
diagram. 

‘Fhe Consrad method is the simplest. 
ever devised—you do not have to 
know anything about radio to follow it. 


THIS CONSRAD PATTERN 


50c—EVERY WHERE 
Gr send direct on receipt of 50c. 


THE CONSRAD CO., Inc. 


TEN =~ 


—— 


Improve your Reception—buiid a wave- 
trap with a Consrad Pattern 


N° matter how large or small, how ex- 
pensive or inexpensive a Radio Set 
may be, it can be decidedly improved 
with a good WAVE-TRAP. 


The new Consrad pattern contains a 
gigantic blueprint, 2744 inches by 204 
inches, containing simplified ‘Panel lay- 
out, Front View, Top View, Side View 
and Picture Wiring diagram., All meas- 
urements are shown actual size. A com- 
plete Illustrated Pamphlet is enclosed 
that shows exactly how to proceed 
throughout the entire construction; these 
are enclosed in a heavy‘ folder envelope 
size 944 x 9'4 inches. 


ONLY 25c—EVERYWHERE 


If your dealer cannot supply you, write dired 


The Consrad.Co., Inc., 230 5th Ave., N.Y 


New York. N. ¥ 


230 Fifth: Ave.. 


stations crowd theair' 
ESpoil your programs| 


The man who forgot 
to buy ‘ 


THE RADIO TROUBLE FINDER 
F ROM 8 o'clock to d2 he was frantically 

trying to tune in on the big annivers- 
ary program, ‘but his radio set positively 
would not work. 

He. had a-dozen books on the care of 
his car but not one for his Radio. 

_ Radio Sets rarely need an expert’s atten- 
tion, if you have a copy of “The Radio 
Trouble Finder’ handy. 

It’s a 68-page, simplified manual for 
trouble correcting—written expressly for 
home users. 

Common Radio faults ’are charted and 
remedies are given in language as devoid 
of technical expressions as is possible. 


ORDER YOUR 
COPY TODAY 


25h” 


Where 


‘ If* your- dealer 
cannot supply 
you write— 


The Consrad Co., 


ne., 
230 Fifth Ave. 
New York 


UP ESSERE AHS 


She 3 essentials 


R4?10 can be learned—from begin- 
ning to end—from,raw, practical 
theory to maintenance and operation 


of a complete 
Radio Education 


any modern, up-to-date textbook on 
any subject would cover. They teach 
every possible portion of Radio 
Science. 


of large installations—all from this 
compact, finished set of 5 volumes. 

They contain the five component parts 
of an entire Radio Instruction course 
and not only the essentials but all that 


230 Fifth Avenue 


Size of each book is 6 x 9 inches, 
handsomely bound and illustrated with 
charts, diagrams, drawings and tables. 
Each book contains 52 pages. 


SEND NO MONEY 


Send us no money for these books—just your name and full address—On receipt of same 
you pay the postman $1.97 plus postage (a few cents) and then they are yours. | 
This is the second new reprint of these books—Order early and be sure of quick delivery. 


, THE CONSRAD COMPANY, Inc. 


Note: 


New York, N. ¥. 
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OU KNOW YOURSELF how the 171 and 210 type power 
tubes improved the quality and volume of your radio set. 
d But your tubes are better than your speaker—whether you 
have a horn, a small cone, or large cone. 
Now the DYNATONE Electromagnetic Power Speaker 
Unit is here—an advance as far above the regular cone speaker 
= unit as the cone was above the standard horn. 


Power Gives Tone 


Power tubes give better quality because they handle more 
power without distortion. If you have distortion it is in your 
speaker, rather than in your set or tubes. The DYNATONE 
Power Unit gives you maximum quality and volume without 
distortion because it is powerized. It requires no more plate 
or ““B” voltage, but gets its added power and quality from the 
powerful electromagnet energized by the ‘“‘A”’ battery or your 


vil 


sill 


trickle charger. 


Prove This Yourself 


The permanent magnet in your regular cone speaker unit will 
lift about three to four times its own weight. The DYNATONE 
Electromagnet will lift TWENTY-FIVE TIMES its own weight 
—or over 85 pounds. An astonishingly wide air-gap is made 
possible by balancing the armature in this powerful magnetic 
field. This means that the armature (the part that moves and 
makes it speak) can never hit the magnet on low tones like the 
bass viol, the tuba, or the tympani. It cannot chatter, and 
therefore cannot produce load distortion. 

You can operate it on any type of speaker, whether paper cone, 
balsa wood, or airplane cloth. 


Only Advance in Speaker Quality 


Up to now the only attempt has been to improve the dia- 
phragm by using different kinds of paper cones, balsa wood, 
airplane cloth, etc. 

After designing one of the most outstanding speaker units on 
the market for use with a 3-foot cone, Mr. Clyde J. Fitch, the 
famous loud-speaker expert, gave his attention to still further 
improving the unit by adapting it to universal application, and 
still further improving the tone quality. The DYNATONE 
Power Unit is the perfection of his researches, 


Mark what you want to try, clip out the coupon, and mail it to 
us. Pay the postman when he delivers it. Hook it to your radio 


FANSPEAKER RADIO COMPANY | 
74-76 Dey Street, New York. N. Y. 


Send me for TEN Days’ free trial: 
Dynatone Electromagnetic Power Unit only ....... $12.50 0 
Dynatone Electromagnetic Power Unit and Special 


Cc 
Dynatone Electromagnetic Power Unit, Cone, and 
EE MII Ga cc ek cnc fox c ie ok cee ew 


Street 


Town... 


No change in your set is required. 
Only an energized electromagnetic unit can bring out the full 
resonant, rounded quality of the finest orchestral instruments. 


set. Then, if it isnot BETTER than any speaker you ever heard, 
AT ANY PRICE, send it back, and your money will be re- 
funded. No delay; no argument. Your money goes back to 
you at once. 


Powerize Your Own Speaker 


The DYNATONE Power Unit will fit your_regular console 
cabinet, or you can let stand alone. It operates any size cone. 
No special output transformer 
is required for 171 type power 
tube; it will carry 200 volts 
“B” battery with perfect safe- 
ty. With these later improve- 
ments in cone design and 
material the DYNATONE 
Power Unit gives astonishing 
reproduction. Even fine musi- 
cians can rarely distinguish 
DYNATONE __ reproduction 
from the original voice or 
orchestra. Piano tones don’t 
merely ‘‘sound fike a piano,”’ 
but are real vibrant, resonant 
piano tones. 


Unsurpassed at 
Any Price 


With the DYNATONE 
Power Unit and our Special 
Cone you have the very best 
that radio science knows today. 
You can prove this yourself 
and to your friends in your 
home AT OUR EXPENSE. 
Use the Coupon. 


Direct-to- You 

Cost Unit, Geen and Cabinet 

Dynatone Power Unit, to fit your own cone............. $12.50 

Dynatone Power Unit, fitted to Special Cone to fit your 
KSOMSOIE. 6560s ass Sc Tae TES Fe eR gee 15.00 

Dynatone Power Unit, fitted! to Special Cone, and with 
Baffle Cabinet to fit console, or stand alone......... 18.50 
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A New Radio Cycle 


By Hugo Gernsback 


find that the art moves in certain cycles—in a definite wave-forma- 
tion—which rise and fall with more or less constancy. 

When radio first started, we had, at the transmitter end, the spark- 
coil and fixed-spark-gap cycle. This soon gave way to the cycle of the 
alternating-current transformer and the “quenched” or rotary spark-gap. 
At the receiver end, there was the cokerer period, which coincided with 
that of the spark coil. The cumbersome coherer was soon superseded 
by the detector, for the period when we used electrolytic and crystal de- 
tectors. Then came the marvelously-versatile vacuum tube, which elimi- 
nated the previous receiving devices almost completely, and which caused 
only slightly less sweeping changes in transmitting apparatus. With the 
advent of broadcasting commenced a triumphant and as yet unchecked 
ascendency of the tube. The rise of the latter probably has not yet 
reached its zenith. 

Previous to broadcasting, we had the loose-parts fashion, when a radio 
set consisted of various parts screwed to a bread-board or to the top of a 
table. Such a thing as a radio outfit complete in one box was not 
known; it did not appear until the advent of broadcasting created a de- 
mand for it. Then, immediately, the complete-set cycle started and 
gained headway. However, up to a year ago, we had not yet freed our- 
selyes from some of the loose parts which had been in vogue since 1900. 
I refer to the power or battery system which supplies the operating 
energy for the radio receiver. 

The battery cycle seems to have had a longer life than most of the 
others. It is true that the power-unit cycle started a few years ago, but 
this is already on the decline. The “A, B and C” power unit, operating 
from the electric-light socket, was designed to supplant all batteries and 
to furnish the same kind of power the latter had been generating. We 
will probably have such power units for many years to come; for the 
simple reason that there are millions of battery-tube sets in existence 
and a large proportion of them will certainly be equipped with such de- 
vices instead of being scrapped altogether in favor of A.C. receivers. 
But the external-power-unit cycle will probably not survive many years. 

The ascendency of the alternating-current vacuum-tube cycle has been 
a tremendously sweeping. one, and its vogue threatens to obliterate not 
only the battery cycle, but the eliminator cycle as well. 

Right now. a new cycle, that of the true socket-operated set, is gaining 
headway. The socket-operated set uses vacuum tubes whose filaments 
work from the alternating house current. The complete “A and B” unit 
is no lenger an “eliminator,” but becomes an integral part of the set 
itself. That, of course, eliminates the ‘‘eliminator” itself. We already 
have the small, completely self-contained, so-called electric set, which 
requires no accessory other than a loud speaker. Everything else is con- 
tained within the set itself. Even the aerial and ground, the oldest sur- 
vivors in the radio art, are now threatened with extinction, because you 
can use the electric-light system for both the aerial and ground. It is 
only a matter of time before our good old aerial masts will have van- 
ished entirely from the housetops. 

The advent of the modern alternating-current vacuum tube has left a 
great wreckage behind it; this tube has made obsolete the great majority 
of the old battery-operated sets, which will now be used only where there 
is no house current available. As far as the United States is concerned, 
that is true for only about 40% of the population; the other 60% of the 
houses are wired for electric current, and ready for socket-operated sets. 

It is a curious fact that some of our largest set manufacturers are the 
greatest sufferers from the march of progress. When, late in 1927, it 
became necessary to make the switch from the battery set to the alter- 
nating-current-tube set, a number of manufacturers were left with huge 
stocks of battery-operated sets on their hands. They could not dispose 
of both types of these sets, any more than you could sell straw hats and 
fur overcoats in the same month; so a number of them had to take huge 
losses on great quantities of their battery sets. That is the cost of 
progress. 


i a thoughtful person were to review the history of radio, he would 


It is true that the radio industry is striving hard to stabilize itself, and 
every leader in the trade will tell you constantly that that has happened ; 
but this assertion must also be taken with a grain of salt, because very 
few industries are ever stabilized. It was thus, and is thus, with the 
automobile industry, and it is thus with many other industries. No in- 
dustry can hope to stand still while the world moves onward. It simply 
cannot be done. 

How long the present new cycle will last, no one can foretell. If you 
took a consensus of opinion of the leaders of the radio industry, you 
would probably find that all are unanimous, that with the present alter- 
nating-current tubes and self-contained radio sets, the industry is now 
sufficiently stabilized for many years to come. 

Frankly, I do not believe it. It has never happened in the past, and 
probably will not happen in the future. By all of this, I do not mean 
to say that, if you have any intention of buying a radio set today, you 
should wait to see what happens; that would be foolish. You keep on 
buying electric lamps and automobiles and phonographs whenever you 
want them; although you know very well that within a comparatively 
short time they will be obsolete. Radio is nowise different. 

Yet it must be said, to the credit of the radio art, that the radio sets 
now in operation, which were built in 1925 and which are battery- 
operated, can still hold their own with the new sets. While there may 
not be a great market for them any more, they are still doing their work ; 
just as many 1925-model automobiles, even though they have no four- 
wheel brakes and balloon tires, are still running and giving good service. 

What will happen in the future and during the next cycle, no one can 
foretell exactly; but, for one thing, it is quite certain that during the 
next two years a new adjunct to radio’s utility will come along in the 
form of television. You will have a television attachment, just as you 
have a loud speaker today. You will plug it in to your radio set at the 
same time you plug in your radio loud speaker; and you will see the 
distant events on your television ‘screen’ as you hear them on your loud 
speaker, both at the same time. 

At first, the television accessory will be separate from the set; it will 
be sold séparately. That will be one more cycle. Later on, no doubt, 
the television appliance will be built into the radio set, and we will then 
have a self-contained radio receiver with radio television, all operated 
from the house-lighting current. 

At the present time, it would seem that the radio set will continue to 
decrease in dimensions. It will become smaller and smaller; at least as 
regards the console set. Of course, we will always have the radio set in 
its more elaborate make-up as fine furniture, but console sets will 
shrink in size during the next few years. Sets will become smaller and 
they will become simpler, with fewer things to get out of order, with 
greater refinements and with superior adjustments. 

Whether the sets will always be tuned as we tune them now is to be 
doubted. Already, the push-button set has made its appearance; for 
local reception, you push a number of buttons and instantly you get the 
station indicated. For distance, you probably will tune the set of the 
future much as you do today; for locals, the tuning will be done almost 
automatically, 

It is quite within the range of possibility that sets will be entirely 
automatic and will start operating daily at a predetermined time, switch- 
ing themselves off automatically when the station goes off the air; only 
to be switched on again when a station goes on the air, if such should 
be desired. To be sure, you could still switch the set on and off by hand 
if you should wish to do so. 

Then, too, there is always the chance that a totally-new discovery will 
come along that, in itself, will obliterate the vacuum tube in one way or 
another; and it is even within the bounds of possibility that there will 
be invented some new device that will require so little power that a 
small dry-cell battery will operate it for a considerable length of time. 
This, in turn, would again make the radio set independent of the lighting 
current and would make it more transportable. But all these things are 
yet in the future. 


Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (30.90 meters) on various radio and scientific subjects. 
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Coming — A Program Pool? 


Some Suggestions for a Method of Solving This Problem, which 
Has Vexed the Entire Radio Industry Since the Beginning 


INANCING is still one of broadcast- 
ing’s major unsolved problems. This 
statement doubtless comes as some- 
what of a surprise to most listeners, 

and for reasons altogether understandable. 
Technical developments, the evolution of 
programs, and the frequency-allocation dif- 
ficulty have absorbed popular attention to 
the virtual exclusion of financing; and, even 
when this has been thought of by those at 
the loud speaker, the comforting assurance 
that nearly 700 stations are managing to 
meet their operating expenses “somehow or 
other” has served to allay concern. 

Nevertheless, the fact remains that financ- 
ing is not only one of the really grave prob- 
lems confronting broadcasting, but the one 
perhaps farthest from permanent solution 
(with special emphasis on permanent, since 
a history of the subject down to the pres- 
ent day discloses a succession of merely 
partial and makeshift solutions.) 


A MODEST BEGINNING 


When broadcasting came into being back 
in 1921, it was assumed that its then trifling 
cost would be met by listeners through the 
purchase of receiving equipment from the 
radio manufacturers supplying programs— 
an arrangement which seemed admirable. 
It was practicable because the handful of 
pioneer stations were owned by the few 
radio manufacturers of that day. It was 
painless, as compared with the license fee 


By Charles Magee Adams 


system adopted in Europe, since the cost 
was levied indirectly; and fair in that the 
cost borne by each listener was roughly pro- 


OME years ago an eminent electrical 

scientist, Dr. Benjamin Franklin, as- 
sured his associates that, if they did not 
all hang together, they would assuredly 
hang separately. <A prospect of this 
kind for radio producers seems to be 
envisaged by the writer of this article, 
who is an impartial observer of long 
experience in the radio field. It is his 
belief that a close union of the radio 
industry, for the purpose of supporting 
broadcasting in better style, is quite 
feasible and the next logical step. We 
shall be glad to learn the mental reac- 
tions of our readers, not only those in 
the industry and engaged in broadcast- 
ing, but also those on the outside, merely 
listening in.—Eprror. 


portional to the amount of reception. But 
the plan had hardly been outlined before 
it was complicated—not to say upset—by 
the entrance of numerous non-radio inter- 
ests into the field of broadcasting. 

This invasion was a welcome one, to be 
sure. What was needed just then to popu- 
larize radio was more broadcasting, regard- 
less of who supplied it. The financing of 


=Z==— |/STATION MANAG 


the newcomers’ operations, too, was along 
sound lines. In return for their broadcast- 
ing they secured the good will of the audi- 
ence. But the result, on the support of 
broadcasting as a whole, was to put it on 
a composite, and more or less contused, 
basis. Radio manufacturers continued to 
recoup their outlay for broadcasting through 
the sale of receiving equipment, while the 
non-radio interests depended on good will. 

Then, while these two dissimilar plans 
were engaged in adjusting themselves to 
sach other, came still a third complication— 
advertising. 


THE COMMERCIAL PROGRAM 


Again the results justified the innovation, 
for the moment. The cost of operating sta- 
tions had been mounting so rapidly that 
owners were receptive to any expedient 
which offered partial relief from the in- 
creasing burden. Many interests, both radio 
and non-radio, which did not own stations, 
wished to secure good will through broad- 
casting; and the additional revenues from 
commercial programs, which were the re- 
sult, played no small part in the subsequent 
development of the art. Once more, how- 


It must be remembered that the cost of operating a modern 
station, of even 5000 watts, is in the neighborhood of $100,000 


a year; and that only some 80 hours a week are available for 
sale, to defray the mounting expenses of continuous operation. 
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ever, the effect on broadcasting’s financial 
basis was still greater confusion—continu- 
ing down to the present day. 

A survey of the field as things now stand 
reveals the following situation: a few sta- 
tions are owned by radio manufacturers, 
who finance their operation wholly by the 
sale of receiving equipment; a few are oper- 
ated by non-radio interests, recouping their 
entire outlay through good will secured by 
programs; and an overwhelming majority of 
them are owned by both radio and non-radio 


membered that the cost of operating a mod- 
ern station of even 5,000 watts is in the 
neighborhood of $100,000 a year, exclusive 
of artists fees, and that only some 30 hours 
a week are available for sale. 

So it is obvious that the commercial pro- 
gram, now relied on most heavily, has not 
only failed as a solution of broadcasting’s 
financial problem, but offers little, if any, 
hope for further relief. Listeners are re- 
marking that the predominance of the spon- 
sored feature, even in its present quanti- 
ties, and when it is kept within the bounds 
of true good taste, is making broadcasting 
essentially an advertising rather than an 
entertainment medium; and that if the ex- 


A program pool would permit broadcasting 
to be carried on in the interests of the entire 
industry, and with a national perspective, 


interests, financing themselves in part by 
the sale of receiving equipment or through 
good will, and in part by the sale of time 
on the air to other interests, radio and non- 
radio. This involved and haphazard ar- 
rangement seems to be succeeding in spite 
of its manifest lack of definite policy or 
coherence. 

“Seems” deserves all the emphasis that can 
be given it. It is assumed by most listeners 
that the development of the commercial pro- 
gram in particular has virtually solved the 
problem of financing broadcasting. Ac- 
counts of the impressive sums paid for time 
on the air suggest that stations reap not 
only a handsome revenue, but a comfortable 
profit from this source. But the facts are 
quite to the contrary. 


NOT A BONANZA 


A man, whose long experience and inti- 
mate contact with broadcasting from the 
inside make his statements carry the weight 
of authority, informs the writer that, far 
from showing a profit, even those stations 
which sell a maximum of their time on the 
air still operate at a loss. Further, and 
more significant, there is the fact that the 
National Broadcasting Company, the larg- 
est and most successful agency for com- 
mercial program dissemination, shows an 
annual deficit of more than $2,000,000; and 
this is not difficult to grasp when it is re- 
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To non-radio interests, broadcasting is at 
best merely a publicity medium; valuable, 
to be sure, but only as such. Curtailment 
or even suspension of the service could 
easily be compensated by increased use of 
some other medium. 'To radio interests, on 
the other hand, broadcasting is their life- 
blood. Without it there can be no radio 
industry, and even its curtailment carries 
a serious threat. Hence the increasing ef- 
forts of radio interests to build up broad- 
casting. 

This explains the second current trend— 
that toward cooperative broadcasting. It 
is noticeable that manufacturers, distribu- 
tors, and dealers, who might as easily pre- 


pansion of this advertising plan continues 
radio will lose much of its appeal to the 
public. Advertisers, too, are indicating that 
the rates charged for time on the air are al- 
ready all the traffic can profitably bear. 

The situation today accordingly is this: 
only the few largest radio and non-radio 
interests are strong enough to supply mod- 
ern broadeasting single-handed, and fur- 
ther development of the commercial pro- 
gram as a means of distributing the burden 
seems inadvisable; which would make _ it 
appear that the present haphazard method 
of financing can scarcely be relied on to 
‘arry the increasing load the future will 
inevitably bring to broadcasting. 

At the same time, analysis discloses cer- 
tain trends which, if they follow their in- 
dicated course, may well develop a sound 
and permanently satisfactory solution of 
the difficulty. 7 


BROADCASTING VITAL TO RADIO 

First—even a cursory survey reveals that, 
of all the diverse industries now engaged 
in national and near-national broadcasting, 
the radio industry leads by a comfortable 
margin; also that there has been a steady 
increase in the amount of such broadcast- 
ing, particularly by manufacturers, dis- 
tributors, and even dealers employing single 
stations; and the reasons are not far to 
seek, 


sent small individual programs, are finding 
it to their common advantage to furnish 
more pretentious features under the auspices 
of their trade bodies. The same idea, fur- 
ther developed, also appears in the proposal 
for national programs provided by national 
trade associations of the industry. ‘This 
may infuse new life into the suggestion of 
a comprehensive program pool, made some 
four or five years ago. 

At the time it was brought forward, this 
plan contemplated the general financing of 
broadcasting through a common fund col- 
lected from all the varied interests bene- 
fitting from broadcasting. It failed to pro- 
gress beyond the status of a suggestion for 
several reasons. 

The component interests of the industry 
were too far apart to make such a high 
order of cooperation practicable at that 
time; and other methods of financing—not- 
ably the commercial program, just then de- 
veloping—held out promise of a solution 
along different lines. But in view of the 
failure of these methods, and more especially 
in the light of the two trends just noted, 
there now seems ample justification for re- 
considering the possibilities of the pooling 
plan; the more because of still another de- 
velopment—the Radio Corporation’s licens- 
ing policy. (Continued on page 1262 
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gh-Frequency Magic in the 


peu 


Radio Laboratory 


Description of the Latest Experiments with A New 
Short-Wave Vacuum Tube Using a Power of 15 Kilowatts 


Fic. A 


The ZT-6 vacuum tube, es- 
pecially designed for use in 
transmitting ultra-high fre- By Knox Baxter 
quencies with power up to 
15 K.W. 


ACK a few years, it was considered 

to be quite a feat to cook an egg 

in a frying-pan, placed on a cake 

of ice, without a visible source of 
heat. The experienced reader will at once 
guess that, beneath the cake of ice, was 
concealed a coil through which was flowing 
an alternating current, which induced in 
the iron frying-pan eddy currents, thereby 
heating the bottom of the pan sufficiently 
to cook the egg. But now the cake of ice, 
the coil, and even the frying-pan are not 
needed to cook an egg. Just a wire sup- 
porting a glass tube, in which the egg is 
placed, is needed—plus the new vacuum 
tube developed by the research laboratory 
of the General Electric Company at Schen- 
ectady, N. Y. 

There are many other remarkable things 
accomplished by this tube, operating on a 
frequency of 50,000 kilocycles with a power 
of 15 kilowatts. An incandescent lamp, 
pulled from its carton for the first time, 
lights to full brilliancy without wires or 
socket; a copper bar, lying on the floor, 
blisters the hand that picks it up, although 
the metal is cold; a neon tube floods the If an electric lamp’s socket is touched by metal rods in the field of the transmitter, 
room with its characteristic red glow when the lamp will light to full brilliancy. 


it is merely touched by someone’s hand; 
electrical meters in adjacent rooms run 
wild, and delicate instruments are twisted 
or broken, so that all scientific measuring 
work in the vicinity of the operating tube 
is impossible. 

The source of all these phenomena is a 
large, innocent-looking vacuum tube about 
five inches in diameter and two feet in 
length (See Fig. A), placed in a frame- 
work of wood, which carries also a number 
of meters, coils, resistors and wires (See 
Fig. B). The tube operates as a self- 
excited oscillator on a wavelength of six 
meters and is capable of radiating from 
ten to fifteen kilowatts, or probably fifty 
times as much as any other ultra short- 
wave tube has yet been able to generate. 
The tube is connected through a coupling 
system to a copper bar approximately three 
meters (10 feet) long, and is able to radiate 
into space practically the full fifteen kilo- 
watts generated by the oscillator. 

This tube exemplifies no new principle and 
it should be remembered that it has lately 
been comparatively simple to produce very 
high frequencies at low power. But this 
recent demonstration comes at the first time 
that it has been possible to combine the 
A sausage hung in a glass tube attached to the aerial and an apple impaled on the ultra-high frequencies with the high power 


aerial can be thoroughly cooked by the power transmitted from the 6-meter tube, hitherto available only for the longer wave- 
at a considerable distance. lengths, and to obtain a resultant high- 
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An unretouched photograph of the ‘‘standing 
electric arc,” which gives an idea of the vast 
power the ZT-6 tube can set at large. 


powered output on the short wavelengths in 
one tube. As vet, however, no method has 
been devised to control the generated fre- 
quency within the close limits required by 
commercial transmission. 


100 degrees F., in about fifteen minutes; 
after which the experiment was discon- 
tinued. : 

Dr. W. R. Whitney, director of the G. F. 
research laboratory, states, “It may be 
assumed that, if we had a perfectly harm- 
less method for warming the blood, it might 
be of medical value; because fevers are 
sometimes artificially produced in order to 
start convalescence, and it may well be, 
as asserted, that raised blood temperature, 
or fever, is one of Nature’s factors in re- 
covery from infectious diseases.” 

As mentioned at the beginning of this 
article, one of the most unusual experiments 
possible with this high-frequency tube is 
“radio cooking.” An insulated wire was 
suspended over a table, at some distance 
from the radiating aerial and parallel to 
it. . sausage was placed in a glass tube, 
which was hung from the end of this re- 
ceiving aerial and, in a few minutes, the 
sausage started steaming, showing that it 
was being cooked. When the meat was 
removed from the glass tube it was found 
that the “hot dog” had been cooked by 
the high-frequency currents that had been 
induced in it, and was pronounced to be 
every bit as tasty as any ever eaten. An 
apple was strung on the end of the aerial 
wire and, in a short time, was thoroughly 
cooked to the very core. With a slightly 


When a man remains for about fifteen minutes within six feet of the transmitter 
operating on 6 meters, his body temperature is raised 1.5 degrees from the normal 


of 98.5, or to a heat approaching fever. 


PHYSIOLOGICAL EFFECTS 
Several very interesting physiological ef- 
fects have been observed in connection with 
the new tube, which is designated by the 
figures ZT-6. The effects on fruit flies and 
rats of the field set up by this tube are 
very remarkable, and, at the present time, 


cats are being experimented upon. At a 
frequency of approximately 50 million 
cycles, a salty solution (which is a con- 


ductor of electricity) can be heated in a 
glass tube placed very close to the high- 
frequency generator, and, at approximately 
this frequency, the salt solution correspond- 
ing in strength to bleod serum is heated 
most, 

Men who have been working near the 
apparatus have noticed distinct warming 
effects, which increased as they neared the 
tube. Different experiments were per- 
formed and it was discovered that the body 
temperature could be increased to nearly 


1205 


The an- 
tenna may be seen attached by the insulator on 
the side and standing straight up. 


Fig. B—The 6-meter-tube transmitter. 


different hook-up, cookies have been baked 
and water boiled by the induced currents. 
The fact, that only a small fraction of the 
20 horsepower delivered by the radiating 
system went into this cooking, detracts not 
at all from its novelty. 


POWER THROUGH SPACE 


One of the most spectacular effects of 
the demonstration of the short-wave gen- 
erator is the “standing electric are,” which 
is an excellent imitation of the famous ball 
of fire said to accompany tropical thunder- 
storms. An operator touches the end of 
the radiating aerial with a metal-tipped 
rod, and immediately a greenish-white are 
rises to a height of more than a foot. When 
the metal-tipped rod is removed the are 
remains sputtering and sending molten cop- 
per in all directions. By skillful manipula- 
tion as many as three of these ares have 
been established simultaneously along the 
aerial, giving the appearance of a series 
of flaming gas jets. It is difficult to im- 
agine a more extraordinary sight than a 
powerful electric arc, representing theu- 
sands of volts, standing entirely by itself 


(Continued on page 1276) 


If a metal-tipped wooden rod be touched to the antenna, “standing electric ares” 


will be established and will flame after the rod is removed. 


This can be done ona 


receiving aerial also, 
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A front view of 
the “studio type’ 
of microphone now 


employed — almost 
exclusively in 
American  broad- 


cast stations; the 
spring suspenswn 
is clearly shown. 


NE of the best-known personages 

in the radio world is “Mike;” how 

often you hear his name when lis- 

tening to a program, or when a 
radio expert is “talking shop” about the 
quality of programs. You may have heard 
the announcer say “Please stand by for a 
moment until we move the ‘mike’ closer.” 
Who is this apparently important individual 
named “Mike,” or—more correctly—what is 
the nature of this all-impertant piece of 
radio apparatus? 

This article is a letter of introduction, 
presenting “Mike,” through his pictures, to 
his many friends in the radio audience. 
You have often used a telephone, and are 
most familiar with the mouthpiece, other- 
wise known as the “transmitter,” into which 
you talk. This, electrically, is exactly the 
same as the microphone used to pick up 
programs and speeches at the broadcast 
station; in fact, the usual type of telephon : 
transmitter was originally used for micro- 


At the left is shown the microphone housing w 
ago, and is still used frequently for outside work. 


such “mikes.” 


phones in the early days of 
broadcasting. The only 
difference between these 
two pieces of telephone 
apparatus is in their sizes 
and their mechanical con- 
struction. Each contains 
a thin dise called the “dia- 
phragm” and, against the 
center of this, a_ small 
metal box or “button,” 
containing grains of car- 
bon, is so placed that the 
carbon presses ___ lightly 
against the disc. ‘These are, electrically, the 
only important parts of the microphone; 
since the other mechanism is used only to 
support and adjust the relative positions of 
the diaphragm and the carbon grains. 


FROM THE AIR TO THE ETHER 


Sounds, whether discordant noises or har- 
monious music, arise from vibrations of 
the air which are picked up and recorded by 
the ear. The microphone serves to change 
the sound-vibrations, caused by talking, 
singing, or playing of instruments in its 
neighborhood, into electrical currents which 


hich was most familiar a short time 
At the right, the “works” of two 
showing the front and back surfaces. 
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Folks-Meet'Mike’ 


He ts small 
and silent, but 


through him 
on the 


radio programs, 
by CW.Palmer 


vary according to the sound which 1s oeing 
transmitted. In the transmission of voice 
and other sounds, either over the telephone 
wires or by radio, the sound-vibrations 
first strike the thin disc (or diaphragm, 
as it is called) of the telephone transmitter 
or the microphone, and cause it to vibrate. 

Since the microphone’s diaphragm is ex- 
tremely thin, it is susceptible to nearly all 
vibrations. Care must be taken, in design- 
ing a microphone, so that the diaphragm 
will not have a tendency to vibrate more 
strongly on one note than on others; as 
this would spoil the quality of the trans- 
mitted signals. This tendency to vibrate 
in resonance with sound-vibrations of any 
pitch makes it possible to use this disc for 
a useful purpose. A small metal box partly 
filled with carbon grains, as explained be- 
fore, is placed lightly against the middle 
of the diaphragm, which touches the carbon 
grains. The size of these grains determines 
the sensitivity of the instrument. 

It can easily be seen from this descrip- 
tion that, as the diaphragm vibrates in res- 
onance with the sound waves, it will alter- 
nately push against and pull away from the 
‘arbon grains in the metal box. If an 
electric current is sent through the carbon 
grains, by connecting wires to the metal 
box and the diaphragm, this current will 
rary in strength as the carbon grains are 
compressed and released; since this com- 
pression and expansion causes a change in 
the resistance of the circuit. When the car- 
bon grains are tightly compressed, more 
current can flow than when they are free; 
as the points of contact are larger—a prin- 
ciple used in making “rheostats.” (See Fig. 
1.) Thus it can be seen that the sound- 
vibrations, causing the diaphragm to vibrate, 
cause a corresponding electrical vibration 
in the circuit to which the microphone is 
connected. These fluctuating electrical cur- 
rents are used in conjunction with other 
apparatus, either to transmit the mes- 
sages over wires, in the case of the tele- 
phone; or through the “ether,” in the case 
of the radio. 


CONSTRUCTION OF THE MIKE 


Several illustrations of microphones used 
in radio transmission are shown on_ these 
pages. The standard microphone used by 
practicaily all American broadcast stations 
measures 314 inches across the microphone 
itself, and is supported in a frame 6 inches 
in diameter. As you will notice, it is sup- 
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Fic, 1 
The action of the carbon “button” is shown 


here in greatly-exaggerated form. The resist- 
ance decreases as the contacts flatten out. 


ported on four springs so that mechanical 
vibrations cannot affect the quality by in- 
troducing rasping noises, ete., which might 
be caused by mechanical vibration of the 
supporting frame. 

The large illustration at the bottom of 
this page shows one of these microphones, 
cut away so its that internal construction 
‘an be seen. In this case, two carbon but- 
tons or boxes containing carbon grains are 
used, one at the front and one at the back 
of the diaphragm. The parts of this micro- 
phone are lettered and are as follows: <A, 
the bridge which supports the front car- 
bon “button,” or box holding the carbon 
grains; B, the clamping plates which serve 


to hold the diaphragm firmly in place; C, 
the diaphragm; D, the front carbon button; 
I, the rear button; F, the small carbon 
grains; G, paper rings or gaskets which 
are used to hold the carbon grains in the 
box, while permitting a free vibration of 
the diaphragm; H, the rings which hold the 
paper gaskets in place. 

The metal used in the diaphragm of this 
transmitter is an alloy of aluminum which 
supplies both strength, lightness and _ flexi- 
bility. The dise is about .002-inch thick 
or slightly heavier—about as thick as a 
good grade of tissue paper. This metal 
sheet is stretched in the frame or clamping 
rings, so that it will be perfectly flat. The 
carbon grains in this type of microphone 
are quite small, since great sensitivity is 
required, 

Well, folks, you now know just who 
“Mike” is and what he is used for. When 
the announcer says “Please stand by for a 
moment until we move the mike closer,” 
you will know that the distance between 
the microphone and the artist is too great 
to permit the sounds to be picked up cor- 
rectly and it is necessary to move the micro- 
phone. The wires running to the micro- 
phone are, almost always, equipped with 
a switch; so that the announcer can dis- 
connect the microphone from the circuit 
when the musicians are tuning and when 
it is necessary to shift the microphone to 
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The back vrew of tne studio microphone is 

shown here; the mounting screws and the ter- 

minals for connecting wires are located on this 
side, 


another point in the studio. ‘This is the 
reason why you do not hear the announcer, 
in a well-managed studio, anxiously request 
the name of the next selection, or excitedly 
explain that the bass viol is out of tune, 
making the transmission sound “terrible.” 


The important parts of the microphone are shown below: A, bridge; B, clamps; C, dia- 


phragm; D, front carbon “button”; E, rear “button”; F, small carbon grains; G, paper 


gaskets retaining them; and H, rings holding the gaskets. 


The insert shows how the paper 
rings are spread, where the diaphragm 
enters the “buttons,” to retain the 
carbon, 


A Tip to the Caterer 


Editor, Rapio News: 

I wish to make a comment on Mr. Lar- 
son’s letter which was published in Febru- 
ary. The portion I have in mind runs as 
follows: 

“Let the stations be thick and close to- 
gether, as it will kindle the desire to build 
and invent more selective receivers which 
will in time be able to tune them in and 
out to the tenth and fiftieth of a meter.—” 

Mr. Larson himself as being of 
the Naval Radio Station at Guantanamo 
Day, Cuba. For a radio man he shows cither 
a lack of knowledge or a superabundance 
of thoughtlessness. <A little thought will 
show anyone that a receiver so selective as 
the ones he expresses himself as desiring 
would cut sidebands to the nth degree. I 
suppose that it would be all right for bass- 
note reproduction, in fact, it should be 
exceptionally good for that purpose; but 
for my part, I prefer to hear something 
else beside 30-cycle notes. 

Perhaps Mr. Larson would be interested 
in knowing that there are receivers which 
will separate stations less than one-fiftieth 
of a meter apart. However that is in the 
5-meter band, not in the broadcast band— 
to which, I believe, Mr. Larson was 
referring. 

For a lowly, struggling servicer who 
doesn’t even hold an amateur “op’s” license, 
this letter may sound a trifle “high-hat,” 
but you must take it in the spirit in which 
it was written. 

May I state that I entirely agree with 
Mr. J. FE. Kitchin except insofar as_ his 
views on “The Listener Speaks” and “The 
Home Constructor” go. He is doggone 
right about the rest of the magazine. I 
slon’t like the type you used in the February 


signs 


issue pecause it 1s too hara on my eyes. 
Other people may like it but not Robert C. 
Potter. 

Like Mr. Larson, I realize that vou are, 
no doubt, catering to the majority. 

Even QST is becoming femininized. The 
only thing that is not is The Proceedings of 
the I.R.E. and 1 hope they never will be. 

I will say that Rapio News is the best all- 


ITIS page belongs to the readers 
of Rapio News. It is theirs for 
the purpose of discussing fairly and 
frankly the needs of broadcasting from 
the standpoint of the great public who 
listen in. The letters represent, not 
necessarily the editorial opinion, but 
that of the writers; who are, in the edi- 
torial belief, fairly typical of groups of 
opinion among the radio public. Make 
your letters concise and offer construc- 
tive criticism when 
bering always that there is something 
to be said for the other fellow’s side. 
Address The IKditor, Ranvtio News, 
230 Fifth Avenue, New York City. 


you can; remem- 


round radio magazine on the market today; 
but it does not contain much that is of 
interest to the experimenter who can not 
afford a transmitter. In fact, there is no 
magazine that does. 

I hope that this will be taken in the spirit 
in which it was written. 

Rosert C. Porrer, 
R.R. 3, Beamsville, Ontario. 


(It is not impossible that receivers will 
yet be invented which will tune successfully 
to the fiftieth of a meter in the broadcast 
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band. The best of inventive minds are 
working on the problem. As for the tupe 
in which Ravio News is now printed, it was 
selected especially for its legibility. If 
other readers agree with Mr. Potter, we 
shall be glad to hear from them. This is 
your magazine, and we want you to feel 
free to criticise it whenever you see an 
opportunity to do so. Brickbats will be 
received cheerfully, as well as bouquets. 
Eprror.) 


‘“*You Can’t Get Nothin’ 
for Nothin’ 


Hditor, Rapvio News: 

The Jetter in the February issue which 
is titled “The Navy to the Rescue” is about 
as funny a contribution as I have had the 
pleasure of reading in some time—truly, 
it’s a joke of the first water—naval type. 

I hold no brief for the chap from South 
Dakota—or his views—but when anyone 
suggests that the listener in North Dakota 
is getting his radio entertainment for noth- 
ing that’s a good place for a raucous laugh. 

Getting radio entertainment for nothing? 
Huh—I suppose that chap in Cuba thinks 
he is getting the entire value of the con- 
tents of Rapro News every month for his 
two bits. Far be it from so—just how long 
would the owners of Rapio News continue 
to give what they do for a quarter of a 
dollar per copy if they carried no adver- 
tising? YOU TELL ’EM. Presumably 
Cuba thinks that he is paying for all he 
gets when he gives up a jitney for the 
Saturday Evening Post—and that he gets 
nothing for nothing. That nickel for the 
S. E. P. wouldn’t pay the cost of printing 
and transportation. Who pays the authors? 

(Continued on page 1292) 


A World-Wide Election by Radio News 


INCE Rapro News is edited and pub- 

lished for you, the problem of giving 

you exactly what you want is always 
foremost in the minds of its editors. They 
have two ways of finding out—first, to give 
you what they think you want, and wait to 
see if you continue to be a reader—and, 
second, to come out frankly and ask you to 
say what you want. 

This election, therefore, is to learn how 
many of you want one thing, and how many 
another; what you want to read more of, 
and what you want dropped. Whatever 
most of you vote for, the editors will see 
that you get more of; they have no reason to 
impose their personal likes or dislikes in the 
matter. The editorial selection of articles 


Readers in 1928 


for Ranio News 1s governed by your pref- ~ 


erences, so far as they can be learned; and 
it is up to you to express your suggestions 
for improvements in this magazine to suit 
your taste. We trust that you will, con- 
sider it your privilege, no matter where you 
live, no matter how long you have been a 
reader, to fill in the ballot which follows, 
and send it to the Editor. It will be care- 
fully checked and counted. 

If you do not wish to cut your copy of 
this magazine, a note or a card indicating 
your principal preferences and suggestions 
will be gladly received. If you dislike any- 
thing, tell us; if you wish any subject given 
more attention and lengthier description, 
feel free to say so. Sign your name or not 


as you prefer; but if you do not sign and 
are a woman, please indicate the fact—for 
Rapio News wishes to be equally interest- 
ing to all in the household and to carry ar- 
ticles of special interest to our feminine 
readers, whom we know to be already 
numerous. 

The result of the voting will be an- 
nounced, as soon as a Sufficient number of 
ballots have been received; and the wishes 
of the majority will be respected. Depart- 
ments will be retained only if they meet 
the demands of a substantial element of 
our readers; those which are favorites of 
the greatest number will be improved and 
enlarged. Vote early—and often, if you 
wish. (Ballot on page 1275) 
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3” How Broadcast Programs 


Careful Study and Painstaking 
Operators ‘‘Behind the Scenes”’ 


of broadcasting a program, enter- 

tained by the average listener, is that 
a microphone is placed before a performer 
and somehow or other the music goes out on 
the air from the transmitting antenna and 
is received by his set. The intermediate 
steps through which the electrical energy 
goes, between the time the artist performs 
before the microphone and the time the 
signal reaches the transmitting antenna, are 
varied and interesting, though not popu- 
larly understood. 

It is common knowledge, of course, that 
during these steps the energy is magnified 
to an enormous extent, but that is not the 
entire story by any means. Let us consider 
the various processes which must be gone 
through between the time it is decided to 


Ts general conception of the method 


Below, the scene of “remote con- 
trol”’—a night club in New York. 
Follow the pictures around. 


By G. C. 


broadcast a program and that when the 
transmitting antenna is energized. 


ARRANGING THE PICK-UP 


As an example, let us trace the opera- 
tions necessary ‘for the broadcasting of 
orchestral music from a night club in New 
York City over WEAF and its chain of 
stations, the Red -Network. First of all, 
an engineer must install the microphones 
(two of which are used in an ordinary or- 
chestral broadcast) in such a way that every 
instrument in the ensemble will be picked 
up with the proper voluwue. This place- 
ment is very important; for if the micro- 
phones are placed so that the saxophones 
are too close to them, for instance, then the 
music from these instruments may drown 
out that of the violins. 

The quality of the music is, of course, 
affected by the surroundings. In some cases 
it becomes necessary to “dampen” the hall 
by hanging draperies about to cut down 
the echo. In other cases no hangings are 
required; for a certain amount of echo is 
needed to give naturalness to the music. 
In the case of a large orchestra there must 
be in the music “brilliancy,” provided by the 
string instruments, and the microphones 
must be so placed that these high tones are 
not impeded in any way. 

When the proper position for the micro- 
phones has been found the amplifier and 
the microphone mixer are placed so that 
their operator will have an unobstructed 
view of the orchestra leader. 


TESTING THE LINES 


Then the telephone lines from the night 
club to the National Broadcasting Com- 
pany’s building at 711 Fifth Avenue are 
tested to see that they will carry the entire 
range of frequencies required in the pro- 
posed transmission. This test is not made 
with music or by ear, because of the decep- 
_tive variation of human hearing. Different 
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Reach Broadcast Stations 


Attention Required of Unheard 
From Studio to Transmitter 


B. Rowe 


notes are introduced into the lines by an 
oscillator, giving a range of frequencies 
covered by an average orchestra’s program; 
these frequencies are measured by a meter. 
These tests show also whethér the lines will 
carry the necessary frequencies at equal 
volume; which is an important point for 
the same reasons as those given above for 
the proper placing of the microphone. 

In the microphone mixing panel the 
proper proportioning of the frequencies is 
made for the particular “set-up.” The am- 
plifier, which is connected with the mixing 
panel, is used to “boost” the output of the 
microphone, so that there is a high ratio 
between the volume of the music and the 
noises on the telephone lines. On the out- 
put side of this amplifier is a galvanometer, 
which functions as a volume indicator, and 
it is at this point that programs can be 
made or marred. 

To make this point clear, it is necessary 
to digress for a.moment. It has doubtless 
been the experience of the reader, when lis- 
tening to a large orchestra, to have certain 
passages that are played fortissimo ring in 
his ears. On the other hand, some portions 
of the same selection were played so softly 
that it was almost impossible to hear them 
at all. In other words, there is a ratio 
between fortissimo and pianissimo of ap- 
proximately fifty to one? that is, the loud 
parts are approximately fifty. times louder 
than the soft parts. (This‘ ratio; of course, 
varies with every selection played.) When 
music is broadcast this ratio must be greatly 
reduced; as the average receiving set has 
a ratio of selective andio reproduction 
amounting to only six or eight to one. This 
means that, if the volume of the music at 
the place of pick-up were undiminished, it 
would blast at the loud speaker and be 
greatly distorted. 


CONTROLLING THE VOLUME 
It is the function of the volume-indicator 


— 


meter to show just how the music is going 
over. The scale of the meter is divided into 
100 divisions and, 4s the music is played, 
the needle of the meter is continually vary- 
ing according to the intensity of the music. 
Now, in order to keep the volume within 
the desired limits, we will say that the 
needle must not go above 60 for fortissimo | 
passages and below 30 for pianissimo parts. 
The operator must see to it that these limits 
are never exceeded, and he controls the vol- 
ume by a rough and fine adjustment. . 

The control of the volume may be likened 
to that of an automobile traveling along 
a road through hilly country. It is desired 
to maintain a speed of at least 30 miles 
per hour going up-hill, and not to exceed 
60 miles per hour on the down grades. The . 
accelerator will often have to be used on 

(Continued on page 1260) 


At the bottom of the opposite 
page, we see the microphone 
placed to pick up with equal 
fidelity’ all the instruments of 
the crchestra. Above is the “re- 
mote-control” operator sent by 
the broadcaster to the point 
where program is. given, with his 
portable “mixing panel.” Above 
ts the “monitor” at the central 
control station, correcting the 
siqnals before they go to the dis- 
tributing switchboard at the right. 
From the latter the 
program is sent out 
to the local transmit- 
ter, as well as to 
other stations on the 
same chain. The fa- 
miliary steps by which 
it is radiated and 
received in the home - 

follow in order. — 


p 
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N the offices of his great motion-picture 

studios, Harold Dare, hero of a thou- 
sand Flicker Films, held conference 
with his engineers. “What have you 
unearthed, men, that required this urgent 
call?” he demanded. “Is it possible that 
Dandy Diavolo, my unscrupulous arch- 
enemy, proposes to perpetrate another per- 
fidious plot?” _ 

The great Scott, chief of the stern-faced, 
silent group, addressed him. 

“Yes, Mr. Dare, you have pierced directly 
to the heart of the matter. Our detectives 
have unearthed conclusive evidence that 
Dandy Diavolo has purchased machine guns, 
rifles, and ammunition, which he proposes 
to smuggle to the rebels in the South Amer- 
ican republic of Habanera. Knowing how 
anxious you are always to further the ends 
of justice, I felt it my duty to apprise you 
of our findings.” 

“You have done right, Scott,” approved 
Harold Dare. “We must foil this dastardly 
attempt to further strife and bloodshed. 
Diavolo’s present plot is perfectly on a par 
with his past performance. — Little cares he 
for the letter of the law, the spirit of the 
Monroe Doctrine, the Constitution, the 
Eighteenth Amendment, or any of those 
glorious principles for which our forefathers 
fought, bled and died—” 

“Exactly,” agreed Scott. We await only 
your word to go forward with plans for 
the foiling of Diavolo’s plot. We realize 


that it is your first duty to your public to 
maintain your schedule of pictures; but we 
assure you that while you are giving heart 
and soul to your work, we will be doing our 
utmost to devise a plan that will foil Dia- 
volo very thoroughly.” 

“Scott,” spoke Harold Dare, his heart 
touched by such devotion, “you are right. 
My first duty is to my Art. Go! do your 
utmost. I am behind you. Prepare every- 
thing. Spare no expense. Assemble your 
men and await me tonight at the dock. I 
shall conduct the work in person. And, 
again, the attempt to smuggle the guns must 
be foiled; but, also, Dandy Diavolo must 
be made to suffer the consequences of this 
outrage. Seme means must be devised to 
prevent his throwing the arms overboard 
when he is discovered. We must procure 
positive proof that will fasten the crime 
upon him.” 

“Mr. Dare,” replied Scott, “the entire 
Dare technical staff will weave a web to 
entangle this arch-fiend, whose fell design 
it is to flout the forces of law and order. 
We shall devise such a means.” 

Standing on his platform, behind the hat- 
tery of cranking camera-men, Director 
Topping, of the Flicker Films, raised his 
megaphone. “Cut!” he bellowed. “That 
will be all for today.” The great Kliegs 
died. From every corner of the huge set, 
extras, electricians, cameramen, and yes- 
men, poured forth. Stars came hurrying 
past, nodding to the directors, and disap- 
pearing through their private exits into. the 
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inner court, where a dozen incredibly long 
and splendid automobiles waited to whisk 


them away. Among them, beautiful Rose 
Blush, charming ingenue of the Flicker 
Films, came tripping through the door and 
stepped into her glistening new 1930-model 
Hexpenso-Wheeza limousine. “Home, Jim- 
my,” she murmured. She sank back on the 
goofer-feathered cushions and closed her 
eyes, while the great car rolled smoothly 
down Hollywood Boulevard and toward the 
lights which sparkled on the hills overlook- 
ing the city. A sudden swerve of the car 
threw her to a sitting position. She 
screamed. On the running board stood a 
man, holding a pistol to her chauffeur’s 
head. The car stopped with a jerk. The 
doors opened; arms clutched her and car- 
ried her toward a great black sedan at the 


Ra 


edge of the road. Again she screamed. 
Something wet and sweet-smelling was 
thrust under her nose. As she sank into 
unconsciousness, she glimpsed an incredibly 
evil, sneering face, and heard the hard ring 
of a cruel, mocking laugh. 

In his luxurious town car, Harold Dare 
was being whirled swiftly toward the wharf. 
A signal flashed red, a semaphore rose, and 
an endless stream of traffic poured before 


them. Newsboys dodged between the halted 
cars. Dare rapped on the window; a paper 


was handed to him. A headline met his eye: 


“FAMOUS .FILM STAR DISAPPEARS 


Rose Blush, Flicker Film favorite, miss- 
ing. Police comb city. Chauffeur held at 
point of gum as star is chloroformed by ban- 
dits in mysterious black car. Foul play 
suspected,” . 


Suddenly the 
man stood up 
, and millions of 
gasping film- 
fans recognized 
Diavolo on the 
telenision 
sereen. 


~ 
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What incredible catastrophe was this? 


nly a few hours ago, he had played the — 


hero’s part opposite beautiful Rose Blush, 
in the new Dare superspecial. Now she was 
helpless in the clutches of some heartless 
monster, whose evil intentions were only 
too evident. He must rush to her rescue 
at once! Yet, his duty lay before him: 
insure the success of his men 
against that supervillain, Dandy Diavolo, 
whose perfidious plot threatened the very 
foundations of international relations. What 
course should he choose? His keen judg- 
ment came to his rescue. If he abandoned 
his men, their venture would assuredly fail; 
he himself could do nothing toward finding 
the missing maiden until he assembled his 
experts and wove that thorough chain of 
analysis, which was the secret of his count- 
less previous triumphs over his unscrupu- 
lous arch-enemy. In a few short hours, the 
traitorous gun-runner would be captured, 
then he could concentrate the efforts of his 
entire organization upon the search for his 
radiant Rose. He must take one step at 
a time. 


Then the motor rose to 
a roar, and a purling of 
water told that the 
launch was speeding 
away from the yacht. 


Aboard his palatial yacht Harold Dare 
took full command. “Have you everything 
ready, Scott?” he asked. 

“Yes, Mr. Dare,” replied Scott, leading 
him forward on the deck, where a group 
of grim-faced men sat, silently adjusting 
instruments by the light of tiny hoodea 
bulbs. In the dim light Dare distinguished 
various pieces of equipment. Nearby stood 
a huge concave reflector like an enormous 
kettledrum. “What is this?” asked Dare. 

“This is a paraboloid sound reflector,” 
replied Scott. “It works on the reverse of 
the principle of the searchlight: that is, it 
picks up a ‘beam’ of sound (from one direc- 
tion only), reflects and concentrates it upon 
a microphone held by -those arms in front 
of.the reflector. This tremendously sensitive 
sound-detector now pointed_toward Dia- 
volo’s yacht. No doubt he also has some 
such device, therefore absolute silence on 
our part is necessary.” 

“And are you prepared to board Diavolo’s 
yacht?” asked Dare. 

“Yes, Mr. Dare,” replied Scott. “Our 
yacht has full steam up, and we are pre- 
pared to pursue Diavolo, also, in. speed 
hoats, hydroplanes, and submarines. The 
Coast Guard forces have joined us; their 


The motor-driven cameras whirred; with a cracking sound the huge 
infra-red-ray generators warmed to their task. Harold Dare jumped 


into the speed boat, which was off like an arrow for the yacht. 
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chief and a Federal officer wait alongside 
in a fast launch.” 

'*Yet I do not see,” Dare pursued, “how, 
without being detected, we are to procure 
evidence that Diavolo actually took aboard 
the guns.” 

“There is the answer to that question,” 
replied Scott, pointing to what appeared to 
be a bank of huge searchlights, arranged 
in strong frames along the upper deck, and 


pointed toward Diavolo’s yacht. A bark 
of motor-driven motion-picture cameras 
also stood trained on the yacht. “What 


does this mean?” demanded Dare. “Do you 
propose to photograph Diavolo and his crew 
in the light of those search lights? I can- 
not endorse such a plan. The very instant 
that that powerful beam is turned upon 
him, he will abandon his plan and _ hastily 
dispose of the guns he has taken aboard. 
We shall have no evidence of value.” 
“That is exactly the chain of reasoning 
Diavolo undoubtedly followed,” said Scott. 
“Yet he does not know that what to his 
eyes is darkness, is actually, to the all- 
seeing eye of the camera, the brightness of 
noonday. He will be searched out in the 
blackest darkness as surely as in the bright- 
est daylight. Those searchlights above you 
are tremendously powerful—so powerful 
that the human eye cannot detect them. 
Our eyes respond only to that narrow band 
of light rays between the darkest red and 
the deepest violet; but these great search- 
lights give light waves longer than the 
longest visible red. They emit rays of 
infra-red light, which is invisible to the 
human eye. These cameras are equipped 
with color filters, and the film is sensitized 
to infra-red light, so that when it is devel- 
oped, everything will appear exactly as it 
would in broad daylight. Yet, this is not 
all. The infra-red light that affects the 
sensitized photographic plate, affects the 
photoelectric cell as well. Diavolo’s move- 


‘ments will be picked up by television ap- 


(Continued on page- 1258) 
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ROW SHOCKING! 
INDIGNANT 
Neicnpor: “Talk 
about your rabid 
radio fans, why 
that man Brown 
can’t think of any- 
thing else. A few 
days ago, when his 
wife remarked that 
the baby looked a 
little ‘run - down,’ 
he went and hooked the poor kid up to 
the battery charger!’—H. N. Webster. 


RB « & eer Resf 


+X 


PUT A CONDENSER ACROSS HER 

Rapio Expert: 
“Perhaps the three 
greatest sources of 
interference are X- 
ray machines, cir- 
cuit-breakers and 
electric railrcads.” 

Tue Oruer FEL- 
tow: “By, the way, 
you haven't met 
my wife, have 
you?” 


CALL FOR MR. CASEY 


Fan: “I got a new radio set, Jim.” 

Neienpor: “Is that so? What kind is 
it?” 

Fan: “I don’t know, but I call it “Foot- 
ball Radio.” 

Neicupor: “Why is that?” 

Fan: “There’s a lot of interference in 


it."—Stanley Rodnite. 


a ae THE 100 PER CENT 

}  KRERE pry ' Se FAN 
Wartyia ee BripESMAID: 
CAPRA - “What? The groom 
1 can't show up? 


What was wrong?” 

GROOMSMAN: 
“Oh, he managed 
to tune in Mel- 
bourne just before 
train time.” 


_you’ve got a brok- 


NO ALIBI LEFT 

First Rapvdio 
Fan: “Really, you 
know, you miss a 
lot by not being 
married.” 

Seconp Rapio 
Fan: “Yes; when 
I fall asleep at my 
desk next day I 
can’t blame it on 
the baby.” 


SIMILAR CONTENTS 
Firzert: “I really can’t figure out what’s 
wrong with my radio set. Maybe I need 
a new vacuum tube.” 
Hicxory: “Just use your head, man; use 
your head!’—Mrs. Bill Howard. 


PORES ab ote aSSETEELE EEN 


satis 


er page is devoted to humor of purely 
radio interest; and our readers ate in- 
vited to contribute pointed and snappy 
jokes—no Jong-winded compositions—oi an 
original nature. For each one of this na- 
ture accepted. and printed, $1.CO will be 
paid. Each must deal with radio in some 
of its phases. Actual humorous occur- 
rences, preferably in broadcasting, will be 
preferred. Address Broadcastatics, care 
RADIO NEWS, 239 Fifth Avenue, New 
York City. 
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RETALIATION 
Moruer: “What is your father sputter- 
ing about?” 
Davoren: “He can’t get the radio to 


stop sputtering.”—Gleason Pease. 


GRIN AND BEAR IT 


“Pretty 
nice, eh Bill, hav- 


VISITOR: 


ing a radio to en- 
tertain you when 


en leg?” 
Patient: “Well, 
I certainly can’t 


kick.” 


CALL DIOGENES 
Missourian: “I 


don’t know whether 
to believe  Bill’s 
DX reports or 
not.” 

Hawk - Eye: 
“Oh, Bills honest. 
He even writes to 
the local stations, 
for verification of 
selections heard, 


Witt YOU oe 
VERIEY THIS i | fae 
PROGRAM { 

GOT FROM aX 
STATION tH © 

ra et / 


STaric 


before he puts them down in his tog book !” [ 


CENSURE NEEDS 
CENSORING 


Srarion Frun- 
KEY: “Telephone! 
Somebody’s calling 
the piccolo player !” 

Cornetist (sotto 
voce): “What are 
they calling kim 
this time?” 


7 A TOWER OF TRUTH (?) 
The Woolworth tower looks big and bold, 


Its stories are many and high; 
But more and taller the stories told 
By the one-tube DX quy. 
—Arthur Wolfendale (England) 


DEAD FROM THE NECK UP 
Bryxs: “Not so very bright, is he?” 
Jinks: “Naw! he thinks a short circuit 
is a hook-up used to tune in the short- 


wave stations.”—Wm. G. Mortimer. 


WHAT HE 
NEEDED WAS 

EXERCISE 
First Piano 


Mover: “You ain't 
lookin’ well, Bill.” 

Seconp Piano 
Mover: “Naw. 
Ever since my set 
went flooie last \/ 
week I been mis- 
sin’ out on_ the 
Daily Dozen hour.” 


—— 


RADIO RHYMES .. 


eoceeeeeveeeevesreeeneseeeee er eeesrevnereeseseeeeee2eee 


———— 


“WAT? 
$s " 


Tat. 


SINCE RADIO CAME me WAVES WITH AND HERE'S A CAS 
STYLE RAPTORE SWAY YOU Can TELL 

WH TONES THAT CHEER “THERE'S wer< iN IS WERY CLOSELY 
AND BEING A smue_e, THE AIR WE sAY PARALLEL -- 


THE ETHER 
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istener Psychology and Radio Reception 


ID you ever invite a group of 

friends in to hear your receiver 

perform? If you did, you have no 
difficulty about recalling what happened. 

With the air of a proud parent describ- 
ing the prowess of a first baby, you told 
them how, the night before, it had brought 
in stations 2000 miles away—‘just like 
local.” ‘Then you twirled the dials, only to 
make the dismaying discovery that you were 
doing exceedingly well to get as much as a 
whisper from stations 500 miles away. At 
this embarrassing juncture one of your 
friends suggested, with suspicious readiness, 
that perhaps atmospheric conditions were 
not so favorable as on the night before, a 
diagnosis to which you agreed immediately. 
But after they left, you worked till the wee 
hours, checking tubes, batteries, connections, 
everything that might be wrong with the 
pesky receiver. 

Maybe you did find something wrong, 
and maybe atmospheric conditions weren’t 
all they might have been. But, be that as it 
may, the odds are more than even that the 
chief trouble was psychological. 

You have probably heard the man who 
reaches the ninth hole, six down, offer psy- 
chology as an alibi, all too often; or listened 
to salesmen discourse on psychology as a 
factor in persuading prospects to sign on the 


How Your Own Frame of Mind at Any Time Affects Your Enjoy- 
ment of a Program; A Discussion of a Little-Known Subject 


By Charles Magee Adams 


dotted line. But, as something affecting 
radio reception, it has never occurred to you. 
Nevertheless psychology does play a part in 
reception nearly as important as the state 
of your receiver or atmospheric conditions, 
which usually get all the blame and credit. 


Radio has two elements, the technical— 
transmitter, receiver, static, man-made in- 
terference, etc.; and the human—the opera- 
tor, the listener; and whenever you intro- 
duce the human element you inevitably, if 
as a rule unconsciously, must introduce 
psychology. 


“DIAL FRIGHT?” 

That night when you invited your friends 
in to hear your receiver perform is a typical 
example. Your set was probably in apple- 
pie order, and atmospheric conditions excel- 
lent. But it failed to do what it had done 
the night before, simply because you were 
suffering from a case of “buck fever,” or 
stage fright. You would not have admitted 
it; perhaps were not even aware of it. But 
just the same, knowing that your friends 
were there waiting to see what your set 
would do, you were a bit excited, nervous; 
and, as a result, lost that delicate touch, 
that little margin of skill with the dials 
indispensable for the best DX work. 


In other words, you found yourself in 


much the same situation as a young pianist 
who can perform superbly alone, but who 
becomes merely mechanical when playing 
before an audience; though, if your friends 
had not been there, you could probably have 


“done just as well as the night before. 


I hope you begin to see by this time that 
psychology plays an important part in radio 
reception; for it does, even though as a rule 
this is not recognized. 


“Is THERE COTTON IN YOUR EARS!” 

As another example, you have no doubt 
tuned in some evening and, after listening 
a few moments, remarked that “the set 
doesn’t seem to be as loud as it should.” A 
check-up may show everything about the 
receiver as it should be. Yet the lack of 
volume persists; and you conclude that the 
station to which you are listening must be 
using less power than normal, or that atmos- 
pheric conditions are bad. Lither of these 
explanations may be correct. But the 
chances are that your psychological response 
is simply below normal. 

If you are tired and distracted after a 
trying day, or if you have been subjected 
to excessive noise a short time before, say, 
riding through the evening traffic, your hear- 
ing will be dulled. As a result, volume 

(Continued on page 1265) 


When yow’re alone with your set and feeling at ease, you can make 
it work wonders; but when company is present you get “dial 
fright,” and everything seems thoroughly hopeless. 


N 


When the house is quiet and you can sit back comfortably, you are 
able to really appreciate a talk or a musical rendition; but, if the 
local atmosphere is irritating, everything will sound “sour.” 


(Wat[Soukeer 


MUSICAL 
DIRECTO ; 


ADIO entertainers have come and 
gone. Waves of popularity have 
raised artists and_ features to 


. celebrity, and receded again. There 
have been many ups and downs in an in- 
dustry yet so young. Whole organized 
periods have disappeared and new modes 
of entertainment have followed them. But 
the oldest commercial broadcaster on the 
air is still holding its place, and is sold more 
than ever on the value of radio as a medium 
of exploiting public favor. 

Of all the toll-time periods now sent out 
on the ether, the Eveready Hour is pioneer. 
Back in December of 1923—and that is a 
long way back in broadcast annals—the 
National Carbon Company first engaged the 
facilities of WEAF for its Eveready period 
and, since that time, the public has been 
confident in turning, with the assurance 
of a worthy entertainment, to whatever this 
organization has offered on its program. 

There is no place where American broad- 
cast stations are received, no matter how 
remote, where the Eveready Hour is not 
known as one of the finest of all air feat- 
ures. It revealed an early high standard 
of performance in its infancy, and has 
maintained that standard ever since. It 
has changed its form of program, it has 
taken advantage of new possibilities in 
holding its hearers and gaining further at- 
tention but, in more ways than one, the 
Evereadyites have been leaders of broad- 
casting ideas. 

That this hour has been commercially a 
successful one for the National Carbon 
Company, in building up its battery busi- 
ness, is only part of the story. At least, 
it emphasizes what one company has been 
able to do with a consistent policy of air 
exploitation, backed by an even more sys- 
tematic campaign of following up its radio 
programs with the printed word. 


INTRODUCING A NEW IDEA 
The “continuity” idea was first tried out 
by Eveready, and some of the finest pro- 


Radio News for May, 1928 


le “Ao aD ‘L , 
FF ] : 
rs & | 
J 
CTI 
W/EZAL eo. C. a 
URNESS al 
, DIfECTOR OF 
PROGRAMS Ot CHDANRI 


By Julia V. Shawell © 


grams ever broadcast may be credited to 
this hour. In every new season its execu- 
tives have carefully worked out plans for 
entertainment. They have sought novelty, 
promoted new ideas and at the same time 
carefully avoided any repetition that would 
reach the boresome stage. 


Since the inaugural program on Decem- 
ber 4, 1923, G. C. Furness has been Ever- 
eady’s air pilot. As manager of the radio 
division of the National Carbon Company, 
he has been directly and finally responsible 
for every weekly feature that has gone out. 
aul Stacey, then director of the enter- 
tainment, evolved the plan for writing a 
continuity plot around musical broadcasts; 
Just how generally this method has been 
adapted may be realized by tuning in on 
any hour now. Last year, Mr. Stacey took 
up other work and Douglas Coulter has 
been arranging the Eveready presentations 
since that time. 


It was also Eveready which first sent 
out a radio entertainer to make personal 
appearances. Their ambassador was Wen- 
dell Hall, one of the most popular of the 
‘arly artists on this hour, who went out 
on a regular barnstorming tour of the coun- 
try in the fall of 1924; but more of that 
later. 


Nathaniel Shilkret first gained a radio fol- 
lowing through his orchestral direction in 
these programs and the Eveready Revellers 
now have an international reputation. Some 
of the names best known in other fields 
which have been recruited for various Ever- 
sady hours include: Eddie Cantor, John 
Drew, Ignaz Friedman, Julia Marlowe, 
Lionel Atwill, George Palmer Putnam, D. 
W. Griffith, Beatrice Herford, George Ger- 
shwin, Francis Wilson, Van and Schenck, 
Belle Baker, Laurette Taylor, Richard Dix, 
Elsie Janis, the Flonzaley String Quartette, 
Ernest Hutcheson, Weber and_ Fields, 
“Bugs” Baer, Pablo Casales and a host of 
others. 


From little incidents in the busy lives of 
individuals, important events develop; and 
the Eveready Hour, while it was bound to 
materialize in an organization with the fore- 
sight and wide scope to be found in that 
company, was hastened by a Sunday after- 
noon radio program sent out from Newark, 


IN. 


RADIO SELLS ITSELF 

On a hot-summer Sunday afternoon in 
1923, Mr. Furness tuned his crude little set 
to WJ/’s program from the old Newark 
station. He heard Edgar White Burrill 
broadcasting a dramatic presentation based 
on Ida Tarbell’s “He Knew Lincoln.” Mr. 
Furness was what his family called a “radio 
nut” even in those days, but this particular 
program held him spellbound, and he pon- 
dered on how much influence this sort of 
thing could have on countless people who 
might be made to listen in. He then con- 
ceived the idea of his own company’s radio 
activities and, on every Lincoln’s Birthday 
since, the Eveready Hour has been built 
around Mr. Burrill’s offering of that same 
selection. 


The month of December, that same year, 
found the Eveready period, at irregular 
intervals on the air, devoted to a minstrel 
show, to poems by Edwin Markham, or to 
a sketch, “The Governor’s Lady,” with 
Emma Dunn. ‘Throughout the early part 
of 1924 the company was expanding its 
husiness, while the Eveready entertainers 
kept their places before the ever-growing 
radio public. But there was no definite 
time for them. Occasionally they went on 
the air three times a week. Sometimes 
they appeared only once a week. But even 
through this irregular stretch, they pre- 
sented imposing programs offered by Cissic 
Loftus, May Irwin, Yap’s Hawaiian Fn- 
semble, Ernest Thompson Seton, etc. Then, 
in September of that year, arrangements 
were made to engage an hour a week on 


(Continued on page 1273) 
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Around the Musical World by Radio 


Musical Appreciation Taught in a Series of 


Attractive Programs Based on National Melodies 


NE of the greatest gifts of radio, 
especially with the wonderful fidel- 
ity of reproduction obtained from 
modern receivers, to the great audi- 

ence of music lovers is an increased appre- 
ciation of the finest interpretations which 
trained artists can give to the masterpieces 
of great composers. This applies not merely 
to the classical music which requires long 
training to value at its full worth, and 
which will always be limited in its appeal, 
but also to those melodies which speak of 
the soul of a people. As there are many 
languages now stirring the ether from radio 
stations in every land, so there is a distinct 
element of nationality in music; but this 
universal language has the inestimable ad- 
vantage of being intelligible to all. 

The national music of a people stirs the 
hearts of those among whom it originates, 
as does “one’s mother tongue in a far 


Jand”; but it nevertheless has a charm of 
its own to those who lend a listening ear 
to the interpretation of a nation’s emotions. 
At the foundation of national music, how- 
ever complex its development, lie the sim- 
ple, pleasing melodies which are the spon- 
taneous production of a people. 

To combine pleasure with instruction in 
the myriad languages of music has been the 
fundamental idea of the series of weekly 
programs which have been broadcast dur- 
ing the past year from the Rapio News sta- 
tion, WRNY, through the co-operation of 
the New York Edison Company; and thou- 
sands of appreciative letters from our read- 
ers show how this remarkable feature has 
become a looked-for event in their weekly 
radio calendar. ‘To enhance its value to 
the radio audience, a handsome book deal- 
ing with the series of current programs of 
the Edison Hour has been prepared by 


— 


Donmar: 


mn 


Josef Bonime, director of the well-known 
Edison Ensemble; and in interesting form 
it describes the characteristics of the music 
of some forty peoples, which are topicaliy 
arranged in the programs of the coming 
season. To this little volume has been given 
the appropriate title of The Music Map of 
the World; and it will be a welcome addi- 
tion to the bookshelf of every lover of 
radio music. 

All trained lovers of music can readily 
distinguish the national characteristics in 
the music of different countries; for through 
years of listening they have learned to asso- 
ciate certain moods of music with certain 
races. There is something in the music of 
a country that labels it as peculiar to its 
people, and it is with these characteristics 
that The Music Map of the World deals. 

(Continued on page 1291) 
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Belgium, Holland, Denmark 


La Brabanconne [Belgian National Air] 


LTHOUGH neither the folk nor art 
music of these nations possesses 
characteristic traits, yet the early mu- 
sig of The Netherlands had a very im- 
jortant influence on that of Europe. 
Barly in the fifteenth century Euro. 
pean musicgave but little promiseofits 
wonderful future. The art of the trou. 
badours had long been lost, and there 
remained only the popular songs and 
the early music of the church. But at 
this time there began a very important 
period in the history of music: the de- 
velopment of counterpoint and later 
of harmony. In this the Dutch played 
& prominent part in their attempts to 
perfect the organ, an instrument so 
well adapted to this new music. 
Belgian. musicians, in working out 
the science of this new art, made such 
progress that they were sought to fill 
many of the leading music- 
al positionsin Italy,France 
and Germany. The rise of 
the opera in Italy during 
the seventeenth century 
marked the decline of this 


learned school of counterpoint and 
the dawn of a new era in European 
music. 

Grétry, born 1741 in Lidge, that an- 
cient town which has been the birth- 
place of many great musicians, desir- 
ing to perfect his musical education, 
went to Italy, which was then the land 
of musical scholarship. Like many 
other Belgian musicians he spent most 
of his active musical life in France. 
This is also trye of César Franck, one 
of the outstanding musical personali- 
ties of the nineteenth century. He was 
born inLidge but at the age of twenty- 
two chose Paris for his home. 

Since the French revolution the mu- 
sic of Belgium, especially in modern 
times, has beén intimately connected 
with that of France; Holland, how- 
ever, has been more or less closely 

identified with Germany. 

Racially and musically 
Denmark is akin to Nor- 
way and Sweden,and Dan- 
ish music is discussed in 
the article on Scandinavia. 


Tambourin 
Gavotte 


Program to be broadcast 
during the Edison Hour 
& pm, May 1, 1928 


Danse de Colinette 
Fragment from Attecretro D Minor Srmpuony = Franck 


Scéne de Ballet de Bériot 

Médlodie 

Danse Lente } pune 

Gavotte Gossec 

Evening Sounds from Suite In Hottawp Kriens 

Mein Neerlandsch’ Bloed [National Song of Holland] 

Spring Flower Gade 

The Riding Messenger [Danish Folk Song} Sandby 

King Christian Stood Beside the Mast q 
{National Song of Denmark] 

Reverie Vieuxtemps 


“ 


NES 
OVE MO) 


Gry 


Guest artist or other features 
to be announced in New 
York's daily newspapers 


A reproduction of typical pages from “The Music Map of the World,” which contains the 
itinerary of this radio cruise to forty or more foreign countries and their musical shrines. 


1220 
Radio News jor May, 1928 


List of Broadcast Stations in the United States 


Radio ef 52 | Radio £ 52 | 
| a > 
Call BROADCAST STA. &= 3% | Call BR 25 so | Radio of s2iR ee 
- * ge 68 OADCAST STA, SH 3% | 22 3% or ef 5 
Letter Location SS cs | Letter Location zs ee ie ennamensy STA. $3 3% | Call BROADCAST STA. &% $e 
Se ~ = *2 ocation S as | Letter Location ss as 
ast Pittsburgh, Pa. .**316 50000 | KGES Central City, N. ; — esenen 
(Also 62.5, 42.95, and 27 meters and other | KGEW Fort M ity, Neb.... 204 1 KWG_ = Stockton, Calif 5 
2 organ, C - 2 ee WDB ) 
shorts teh ell eomaggtgge De od KGEZ Bore Borgen. Colo... 319 100 wine i ne i Wal 350 20 o pe a 8 *500 
Iowa City, “ana 53. 54 meters, 100 watt WDE 1 , 
wok” Gmtarax at a |RERE Senet aH BE De Bueattiovhis-. ae NR] eas Mameeom ea: Be Be 
Salt La te 2 F a City. Okla. 216 ~ sas C Mo..... 350 100 DOD Chatt 2 
MBVL Salt Lake City, Utah.. 234 300 | MGEG Oklahoma City. Okia. 216 150| KWKH Shrev eport, La, oa 395 anooga, Tenn... 244 500 
an 2:1 252 2 f owl wong A 216 5 1 395 1000 DRC New Haven, C 28° 
(6XAN, 105-9 meters, a 2 KGFI ad a, Calif... 263 250! KWLC Decorah, Iowa 248 5 WDWF eng 283 500 
KELW Burbank, Calif.’..... 229 500 | KGFJ Los Ange = ‘Galt -» 220 15| KWSC Pullman, W: a concn Se ee Ww -WLSI Cranston, R.1.. 248 250 
Be seer i ae bere Bee BB] Bee, eae 23 Teo | WEAR tBelimgre Ny aAGto0.000 
, Neb......... 319 5000 Raton, N. M.... 2.11. 23% : eMars, Lowa (day). #244 1500} WEAM North Plaini . 3 
KFAD Phoenix, Ariz. 273 °=00 KGFN Aneta, o ose mae 50| KWWG Brownsville, Texas.... 2 5 WE Pro eg | is es 263 250 
SEAR Poems Aris.......-. 273 50 | Mero fee anata Cn: 222 30) KWWG Brownstilie Texas... 278 300) WEAR Frovidence HT... 278 508 
KFBB Havre, Mont. - 8 °2008 | Karw avenms, Nob (port) 208 100) KXL | Portland, Ore 22.1: 330 10D AQ, Columbus, Ohio. 283 760 
ee ee eS a ny i ee RE Pe le | g Alte SENS micters, 260 watts) 
P a _&. D. Gay 354 9 Ol, SUG, 5.526 224 50 | WEAR Cleveland, Ohi ** 
(Also 65.18 meters) KGGF  Picheér, Okl: v)... 254 200) KYA San Francisco - alif .. 361 1000} WEBC 5S sleds 20) «1000 
KFBI (airpl: ane) Calif...... 4 F KGGH Cedar Gro ee 4 100| KYW Chicago, Ill.. Ae 3 526 *25 WEB reer Wis «oes at2 *308 
78 ~ mace _ Calit isbes 275 00 | KGGM_ Inglewood, ‘C alif'( (port.) 30t 100 NAA Teteetns ee i ty io WEBI Chleagoy ti Aquaria 366 #500 
ptt, Wash........ 2 5 (6XAI, 66.04 meters; 5( riety ten rein: a..1**434 1000] WEBJ New York, N. ¥..11 3+ 25 
KFBU Laramie, Wyo... KGHA Pueblo. Col 50 watts) WAAD Cincinnati, O. 231 25| WEB = rk, N. eeneek 500 
KFCB Phoenix. Ariz... KGHB Honolulu, Ha - 210 500} WAAF Chicago, Ill... ++ 331 25) WESR bata yl ee one 
KFGR Santa Barbar: KGHC  Siatton , Hawall... ee a4 250} WAAM_ Newark, N. 268 250] WEBW BOs. PR aaisnies sin 242 200 
KEDM Beaumont, Tes KGHE ae aa. +» 210 615) aay Ae on 1 mth 50 watts) WEDC Chicago. Til //...122, 382 300 
ove a. own = AO 25 y City, N.J..... 300| WEE! Boston, Mass. . 1) *! a5 5 
KFDY Brookings, S. D.. KGO ac .....263 | 50| WAAW Omaha, Neb. (dayti 3 Ce eeaaaaee 508 500 
74 emer xc enor ene note aide Nisacioee: ake eunen te lS S ‘ me -2500 bat jd mee anston, sie aoe 100 
ortland, Ore. (day) meters, 10,000 0 64.0 meters, 500 a. WEMC Berrie pgs., Mich.” 
KFEL Denver, Cole. cere san watts) " WABF Kingston, Pa - ox WE C en Spgs., Mich. 484 1000 
RES Reeth wore a Goulet ap g/ WARE dhaayiaie Swine 3) BB] MERE Giese 
gg, Idaho. Srenchone. Calif): 220 5 WEVD Woodhaven N. : AS 
KFGQ_ Boone, Iowa. KGU — 1 4 50| WABW W ooster, Ohio 248 50 | WEW Ss » 2 .. 246 500 
KEG Wichita, a KGU : ulu, sero a 270 _500| WABY hg 5 Tn a RR $1 5 t. Louis, Mo. (day). 353 1000 
ue | Gultinces Tom Rew Portland: Orecon. -: 492 1000) WABZ Neworitans, tas: 383 30] WEAM St Clbud Ming. 00. 3388 
skaloosa, —. ne o Akron, Ohio... 233 *hiladelphi: pense 
KFi_ Los Angeles, Calif. KHJ Los Angeles, Calit.... 400 1000| WAFD. Detroit, Mich at “Gel Ge kenee Tee” 2 
cis = Pantlanh Ono. (Also 104.1 meters; 50 watts) | WAGM Royal Oak, Mich Z31 100) ree Cincinnatl, Oho. 234 «50 
KFIO Spokane, W ‘ash. KHMC Harlingen, Tex....... 236 100 | WAIT Taunton, Mass Sit 10| WFBG Altoc _—— Ohio. .. 246 250 
KFIU Juneau. Alask: 8. KHQ Spokane, Wash 370 1000 |} WAIU +Columbus, Ohio 283 5000] WEBI Cc earvilin. ehacas 0 i 100 
KFIZ Fond du Lac, Wi: KICK Red Oak, Iowa (day). 322 WAIZ Appleton, Wis. 337 100] WEBL Syracuse, N. panes: ee 78D 
KFJB te Net pe : a (day). 322 100| WALK Willow Grove, Pa 201 50} WFEBM nap eS --+ Be aan 
KFIF Oklahoma City, Ok STAT ee ee ramen 7 WFBR ee Ind +9 2S 
KEJe Oklahoma C : me CO Re Ne Te Peon wroz a ee, Md. .. 244 *250 
KEJM Grand Forks, N.D E WFCI eeatacent, Ml... Pee 335 133 
ortlan : ai , stations : ; es 
KrJY Fort Dodge, Low HE list of stations here corresponds to the latest list of Wer ee eee i SE 73 ma 
s ot 2g Pied . . ‘ = aos 
KEKA Fort, Worth, Tes ws licenses issued by the Radio Commission; and is subject: Wee Aron Onis: ee agi “a 
B Milford, Kansas shaneves eon : . = aa ‘ thicago, Ill..... “nee F 
KEKU Rawrence, Kats to —— ordered by the regulating authority after March WEKD Phiten, Ps eae Z 338 59 
nicago, Ill........ ( - : ‘learwater, Fla...) 
KFKZ_ Kirksville, Missouri 1928. : WGAL a —- - 3 7 
KFLV Rockford, Ill. WGBB Freeport, ' Ngee 333 is 
KFLX Galveston, Texas Ee HOC ; : WGBC Memphis y ee Fan 4 
KEMR Sioux City, lows. ia MANTA WGBF ieramerie oo acti Fo +4 aan 
Sorthfield, Minn.. ’ B San Francisco, C: 2 Se BS ec 2: 2 
RENE oe an mes Se a elsco, Calif... 220 100) WAMD {St. Paul, Minn...... 222 500 a. Le ee ae 
Seattle, Wash...... Seattle, Wash. 9 25 Auburn, Ala. ........ 341 10 w rl fiss........ 22% 
REON Tons Beach, Calf. Also 106.2 sneters, 5 to 556 — waste Grand Rapide, si 336 950] WGEP’ Newitt, N. Jeo csss. 322 18 
incoln, Neb Seattle, Wash. - c ,Mass(portable) 201 100] WGE : eee * ae 
KFOX Omaha, Neb.. es KLCN Blytheville, Ark. (day) 38a 0 WEAK West Lafayette, Ind. .**273 500 WGHP tpago, i. Mich - 22 «508 
KFPL Dublin, Texas........ KLDS Independence, Mo.... 270 1500 AK Harrisburg, Pa. (day), 300 500] WGL = tSecaucus, N. J oe * 308 1000 
KFPM Greenville, Texas... : KLIT Portland, Ore’. : “10 WBAL  +Baltimore, Md..... #4286 5000] WGM_ Jeannette, Pa. 7/2!!! 294 1000 
KFPR Los Angeles, Calif.. Rts, eee Gaur... a3 ol | WBAG Decatur, Ill...... 268 °100| WGMS Minneapolis, Minn.” 208 = 50 
Repw Carieriie, Mo. i KEX — Oakfand, Call. siti 288 238) WBAP Fort Worth, Texa 260 3400 | WGMU_ New York,N.Y.(port,) 301 400 
pokane, 6 2: Dupont, C “* 353 #7 Nashville, Tenn 2 5 : ‘ eters, , 
(7X AB. 105.9 meters, 100 watts) KMA + tm tng A 21 383 1000 Sean wens Datee, © 250 100] WGN- wLiB Chicago and F isin, 
KFQA St. Louis, Mo....... 234. +350 | KMBC see KLDS Cae WBBC Brooklyn, N. Y 227 ©5500 aan = 
Meas Tort Worth, Texas... : ‘ KMED ‘diedford. Oregon. - 50| WBBL Richmond, Va. . "934 100| WGOP Flushing, we * ees 416 15,000 
KFQD Anchorage, Alaska... 345 100 | KMIC Samlewes’, Call... 224 350| Ge enview, I... #4339 5000| WGR_ Buffalo, N.Y... 2... 308 
KEQD Anchorage, Alneks--- doe 100 | KMS paeowons. ss Se = WBBP Petoskey, Mich 240 «=6©100| WGST_ Atlanta, Ga. pices a = 
(Also 31, 53, 63, 106 meters, 50 watts) MOORS Clay Center, Neb..... 386 °250| Wane Commo Y- 256 1000 | WGWB Milwaukee, Wis.” 340 330 
KFQW Seattle, Wash. 217 100 | KMO Tacoma, Wash... ..... 254 500 WBBW Norfolk, Va 36 100 | WGY Se shene -etady. (is. _ “Gnd a0) ae 
KFQZ Hollywood, Calif. ' 939 259 | KMOX +St. Louis, Mo.|..... 300 5000 WBBY Charleston, § Ca 25 yen (Also on 31.4, 21.96 1 sc 380 50,000 
cae EAS ccna ie eee is “2 300 5 WBBZ Chicago, lil. (portabie) 204 100] ‘5 meters) a 
RG en ee meters te i34 1000 | KMTR Los Angeles, Calit 55 500 | WBEN Chicago, IM... 333 4959) WHA! Madison, Wise 333 «75 
KFRU Columbia, Missouri... 250 500 (Also 108.2 meters; 250 watts) WBES Takoma Park, Md... 265 100 | WHAD Milwaukee, Wise: !:::_270 10 
KFSD San Diego, Calif. .... 441 500 | KN 0 108.2 meters; 250 Watts) 590 | WBEF Medford, Mass....... 288 500) WHAM, Rochester. SS +380 5000 
KFSG Los Angeles, Calif.. 252 500 (Also 108.2 meters: 100 w aits) . WwBis See WNAC (Has short-wave | EE er 
(Ha is short-wave transmitter) KNX Los Angeles, Calit. 500 WBKN Brooklyn, N. Y. 200 100 WHAP iC: arlstadt, N. ie 2 36 1 
KFUL Galveston, Texas..... 258 500 (Also 107.1 meters; 100 watts) 5 WBMH Detroit, Mich........ 211 100] WHAS Louisville, Ky “71 339 "800 
KFUM << ‘olorado Spgs., ¢ iolo... 484 1000 | KOA Denver, Colo BS 5000 WBMS Union City, N.J.:.:. 200 100 | WHAZ Troy, N ¥. (Monday) | 08 poe 
KFUO Clayton, Mo........ 545 *1000 | KOAC = Corvallis, Oregon ( (iayy “370 5000 | WBNY New York,'N.Y¥....°: 236 500 WHB Ikansas C ity, Mo... 00 
KFUP Denver, Colo......... 227 100 KOB State College, New Mex :395 *5000 WBOQ Richmond'Hill, ¥.¥.. 309 300 | WHBA Oil City, Pac... 007 361 
KFUR Ozden, Utah. => 352 18) | KOCH Omaha, Neb. 323 *°988| WBRC Birmingham, Ala. * 549 359 | WHBC Canton WONIO) «os cca « 236 10 
KFUS Oakl and, re) lif. . ; 308 50 KOCW Chickasha, Okl: “we th : 339 350 ba aa Wilkes Barre, Pa. * 550 100 WHBD Bellefontaine eee 222 100 
KFUT Salt Lake City, Utah |! 250 590 | KOIL Council Bluffs, Iowa. ; 319 5000 WBR Tilton H.. * 339 500 WHBF Rock Island, he pee 0 
KFVD Venice, Calif........ 216 250 (9XU, 61.06 meters, 500 watts) Uxy, 103, "100 meters vs 50 watts) | WHBL  Sheboyan, Wis 304 #250 
(Also 105 meters, 50° watts) KOIN. +Portiand, Oregon. ... 319 1000 WBRS ‘¢ CDA : WHBM Chicago, Ill. (port able) 201 100 
KFVG “Independence. Kan... 225. 50 | KOMO Seattle, Wash........ 309 1000 WBSO Wellesley Hills, Mass. 384 100 WHBP Johnstown, Pa... 229 *250 
KFVI Houston, Texas.. 238 590 | KOOS Marshfield, Ore....... 207 50 wet Charlotte, No. ‘Car 258 +759) WHBQ Memphis. eae “*"" 932 400 
KFVS Cape Girardeau. Vio##394 39 | KOW Denver, Colo......... 219 250 WBZ +Springfield, Mass... * aes 13 000 WHBU ‘Anderson, 7 eae 290 1 
KFWB Los Angeles, Calif..... 353 1000 KPCB_ Seattle, Wash..... 231 100 (Has short-wave transmitter) ne WHBW Philadelphia. Wage oe 330 105 
(Also 105 and 40 meters, 30 watts) KPJM Prescott, Ariz..|..., 214. _15| WBZA_ Boston, Mass. £353 500) WHBY West De Pere, Wis! .. 250 50 
FWC Ontario, Calif. sit) 109 | KPLA Los Angeles, Cailf * 388 500| WEAC Mansfeld, Conn..)).. 535 «3500) WHO! Minneapolis, Minn... 346 00 
KFWF St. Louis, Mo. -* 553 950 | KPNP Muscatine, Towa... .. 21 700 | WEAD Canton, N. Y......... 244 +300 WHEC-WABO Rochester, N.Y. 254 onan 
KFWI San Francisco, Cai. _ |: 268 250 | KPO, San Erancisco, Calif... 122 1000| WGAE Pittsbureh, Pa... 461. cba | WHEC Chicago, Tll...... 216 200 
KFWM Oakland, Calif......_. 236 *500 KPOF Denver, Colo. 201 500 WCAH Columbus, Ohio "* 994 350 WHK Cleveland, Ohio. || | **265 ee 00 
KFWO Avalon, Calif.. 336 329 | KPPC Pasadena, Calif......: 316 _50| Wear <incoln. Neb. (day). ‘1 380 500 (Also 66.04 meters, ‘500 watts) i 
(Also 53.07 meters, 100 watts) KPRC Houston, Texas....... 294 500| WEAL Northfield, Minn. [286 =300| WHN = New York, N. “4 ; 500 
ee oe et «ets | KPSN Pasadena, Calif......: 316 1000] Waam camden, ee 534 300| WHO. Des Moines, Towa... 535 5000 
KFXF Denver, Colo. 333 250 | KQV— Pittsburgh, Pa.) ./.: 270 500 WCAO. Baltimore, Md.....1. 214 250] WHPP Englewood, N. 22: 308 7% 
Seay ERC, COMO... earsiO 5D | SGM, San Jose, Callf....... 297 500) WEAR Asbury Kerk W511 340 300| WHT tChicago, Mil... 306 5000 
KFXR Oklahoma City, Okla... 224 50 | KRAC Shreveport, La. ...... 220 50 WCAT Rapid City, $0. Dak... 248 100| WIAD Philadelphia, ee 288 100 
KFXY Flagstaff, Ariz... 205 25 | KRE © Berkeley, Calif. ©--... 246 100 WGAU Philadephia Pay’ 361 500] WIAS Ottumwa, Towa (day) 322 100 
KFYO Breckenridge, Tex..... 211 -15 | KRLD Dallas, Texas. ‘** 461 500} WEAX Burlington Vermont.. 254 100) WIBA Madison, Wis. . 240 100 
KFYR Bismarck. N°, Dak)’ 250 *250 | KRSC Seattle, Wash. 203 50 | WCAZ Carthage ill - 5250 139| WIBG Elkins Pk.,Pa. (Sund’ ys)44l 50 
KGA Spokane, Wash....... 261 2000 KSAC Manhattan, i | 333 500| WCBA Allentown, _ NNR 239 100 wiss Chicago Til. (port.)... 201 100 
KGAR Tucson, Ariz.. ‘"' 994 “199 | KSBA  +Shreveport, La. * 388 1000| WCBD Zion, Ill. "* 345 5000) WIBM Chicago, Ill. (port). : 201 (100 
KGBU Ketchikan Alaska... 400 500 | KSCJ = Sioux City, Towa. .... 244 *500 WCBE New * Orleans, Tal)’. 997° 5) WIBO = tChicago, Ill... .... 306 5000 
KGBX St. Joseph, Mo. 93g 100 | KSD St. Louis, Mo. “545 500) WCBM Baltimore, Md. ** 395 100 WIBR Steubenville. Ohio... : 250 50 
KGBY Columbus. Nebr: ka... ' 999 50 KSEI Pocatello, Idaho. . 333 250 WCBR Providence, R.I. (port. ) 201 100 WIBS Elizabeth, N. J... 250 
eee aun, Nebeak... 1p | MSL. salt Lake City, Utah: : 303 5000] WEBS Springfeld, Til. 310 250 | WIBU Poynette, Wis........ a7 20 
KGCA Decorah, Iowa.. 248 19 | KSMR_ Santa Maria, Calif.... 273 100 WEED Fhlinnespoua. ‘Niinn..#*405 +5000 | WIBW ‘Toneka, Kan.......-. 204 250 
KGCB Oklahoma City, Okia.. 216 =) | KSO Clarinda, Iowa... 227. 500| WCDA-WBRS i dies WIBX Utica, N. Y....../..) 238 #150 
KOCH Wane orks’ 594 230 | KSOO Sioux Falls, So. Dak. 210 | *250 Cliffside, N. J. 211 250 | WIBZ Montgomery, Ala aes | 5 tama 
KGCI San Antonio. Texas... 220 «109: | KSTP St. Paul, Minn....... 599 #2000 | WCFL Chicago, Ill.!........ ait 230) wice Easton, Conn......-. 85 50 
KGCL Seattle, Wash........ 231 100 | KTAB Oakland, Calif........ 589 -500| WCGU Brooklyn, N. ¥....... 484 1500] WIL St, Louis, Mo... ... 258 250 
KGCN Concordia, Kansas... 208 50 | KTAP_ San Antonio, Texas... 229 20 Also 54 “meters, 1 150 watts i WIOD = Miami Beach, Fia:.:: 248 
KGCR Brookings’ So. Dak... 208 15 | KTBI Los Angeles, Calif. . 0 Kenosha. Wisc wa ee wip Philadelphia, Pa ‘349 500 
KGCR Brookings, So. Dak... 208 13 | KTBR Portland, Oregon. ++ 25 ny a lsc. 227 100] WISN Milwaukee, Wis... . - 349 500 
KGCX Vida, Montana... 34210 | KEMS Hot Springs, Ark. 1 Lee38 Career, veil) 216 500] WIVA. Norfolk, Va.......4.210 100 
KGDA Del Regn as. ‘Dak. KINT \Musceine iowa. Culver, Tad. ae oi 500] WJAD Waco, Tex....... “17.7333 500 
(daytime) O54 1; | KTSA San Antonio, Texas. . . escola, Fis. -...... 2! 0 300} WIAG Norfolk, Neb........ : 286 #250 
KGDE eee 4 5 | KTUE 2 Columbus, Miss. . 231 250 <a iat aaa 2 
/patrett, Minn. 205 50 Houston, Texas. Providence, R. T.. 225 ) TR ee ang + A o34 = 
(Also 40’ meters, 50 watts) KTW Seattle, Wash. Chi  R.1...... 225 100) WIAM Cedar Rapids, lows... 24) 250 
Kepm ‘Storiton Calf. 0. D> to | RUS. Seattle: Wash: Chicago, TH -- ++: 224 500] WJAR Providence, R. Leese 484 500 
KGDP Pueblo. Golo. """.... 224 10 KUOA Fayetteville, Ark. 297 500 (Also 63.79 meters, 250 we 206 S000) WIAs Tiuburen Fa....... 370 
BEBE Cian ce Be | Ryam Meoats Nich Sh) BB] wege,“abanenld Shih gon] WARY Geen Si 
umboldt, Neb......_ 204 106 ‘ on, So. Dak.) 484 250) WCW joe 35 ‘leveland, Ohio..""/:. 227 500 
KeDY omnis, 94 1 0 KUT heathen “Yee 4 25) K Fort Wayne, ae 214 250] WJAZ. +Mt Prospec 
oo. Tos Angeles, Calif, ae aaa 1900 ae Tacoma, Wash... 2... 3a 280 Wex. Ree WIR <aupeaanmaesaxeamiet wiee Joltet, Ii. ey us ; = : 248 50 
way «49° — ee Seattle. Wash... tit 4 : 5 ™ Sarasota, Fla.. ee 2. 
MEER rac ole, (day)... 263 10 | KVGO Bristow. Okla, 340 1000| WDAE Kanwas City, Mo... 399 1000| Want Goal Bank Mos 237 100 
KGEO Grand Island. Neb... 305 ion | RVOSS Bellingham, Wash.... 210 250) WBAG Amarillo, ‘Texas... 370 1000} W3B! Red Bank, N.J...... 263 258 
KGEQ Minneapolis. Minn... 304 50 KWBS Portland, Oregon. .... 200 §50| WDAH 1 a ten Seeareat 263 250) WJBK Ypsilanti, Mich... 220 15 
KGER Long Beach, Calif. a WER Cedar Rapids. Iowa... 240 25 WDAY Fargo, No. Dakota. rH 100 wast Decatur, Ill. .. 213 © 250 
Shreveport, see 91: 3 id ox <9 a rleans, La. 263 100 
3 WDBJ Roanoke, Va... . 231 2% wWIJSBT Chicago, MMs <sicsascs 389 500 


* Allowed higher da ylight power, **Stan rd or s ~ . > 
dai nstant-f equen ‘3 mis: ion m™' - (C pag 125 ) 
const t cy tr 3 SIC t Remote Control n z (7 
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A Britisher Chats on Radio 


A Breezy Discussion of the British Broadcasting Company, 


ECENTLY in London Town Harry 

lauder gave a farewell broadcast 

to Britain, before setting out for a 

tour of the United States of Amer- 
ica. He has said here that he does not 
expect to broadcast in your country; I 
think he has some notion that he will be 
unable to roll his r’s properly if his “turn” 
should be sandwiched between a coon song 
and an advertisement relating to “Zeil- 
weiger’s Zero Cold-drawn Molasses;” but 
I have a bet on that Harry will risk it if 
some of your Broadcasting people begin to 
talk figures. Harry will roll his r’s for 
“dough,” charity or friendship; but never 
for his health alone. 

Among other candid confessions he told 
us that he had been saving hard; so hard, 
in fact, that he had not bought a box of 
matches for a year. Being an amateur 
statistician I began to calculate what he 
had saved by that self-denial, on the as- 
sumption that he uses one box per day; and 
this led me easily to an estimate of what 
the English, who evidently supplied him 
with his matches for nothing, must have 
lost. And then I came to the solar plexus 
of our economic system—money; a delicate 
point! 


THE GOLDEN HOARD 


We have no gold worth mentioning, ex- 
cept our souvenirs. What are our souven- 


Its Listeners, Their Trials and Tribulations and What Not 


By E. Blake 


irs? It’s like this; when in 1916 I learned 
that the War Office was to appoint a com- 
mittee to consider the advisability of de- 
stoning the troops’ plum jam, I realised 
that the war was going to last for a long 
time. So I, in common with a lot of other 
people wrapped a golden sovereign (£1 
or four-point-something dollars) in paper, 
together with a golden half-sovereign, and 
locked them away in a safe “for auld lang 
syne.” These coins are nowadays produced 
on Sunday evenings before the astonished 
eyes of my children (born since:1914) while 
I tell them the story of the bygone English 
“quid” and its departed glory. 


But we have lots of paper money and 
very handy it is. It has no such a nice, 
rich golden feeling as the sovereigns, but 
is much safer and easier to carry. And 
print is cheap. So we have no lack of 
pound notes and, as I heard a man in the 
Waldorf bar say today, “there’s enough 
boodle blued (i.e, spent) per annum on 
radio in England to keep the northern 
Mexican border quiet for a week.” A sad- 
faced fellow (gink or guy) who had just 
walked across from the Bush Building op- 
posite—an American, I believe—lowered his 
glass of barley-water and said, “Yup! And 
if it were spent on the supply of ice-water 
and bathrooms in your English hotels it 
would cement the friendship of the English- 
speaking peoples for haff a century.” 


MAKE THIS THING WOR 


NOW GENTLEMEN HAVE YOU 
ANY GOOD IDEAS ON HOW TO 


\ ; 


\ 


Here follow a few figures, worked out 
by the writer, confirmed by © slide-rule, 
checked by the Astronomer-Royal, and 
guaranteed by King George Fifth. 


A NATION’S EARS 


At the end of November, 1927, the num. 
ber of licensed radio receiving sets in 
Britain was 2,355,600; which is equivalent 
to one set per 14 head of population, in- 
cluding Swiss waiters, Belgian barbers and 
Greek ice-cream magnates. (Yes, we have 
them here too!). That, as we say here, is 
not so dusty. It means that we use one 
set for every 3.63 families, not counting 
the boarders or “lady helpers.” 

Blind persons in this country do not pay 
license fees; 10,200 free licenses have been 
issued to the blind, and most of their ap- 
paratus has been given to them by radio 
manufacturers. 


With such an enormous amount of listen- 
ing going on in a small community, it is 
not surprising that our anthropometricians 
report that last season’s crop of population 
(young Brits) shows distinct signs of evo- 
lution towards “elephant’s ear.” It is esti- 
mated that in five years our schoolboys 
will not need to wear collars and that wash- 
ing behind the ears will have become a 
national problem. This is all on the assump- 
tions that we don’t have to fight the Chi- 

(Continued on page 1266) 


When there’s a millivolt lacking on the grid the whole world’s akin; the “wop” condoles with 
the “dago” and the “squarehead” with the “chee-chee.” Radio is the real League of Nations. 


Radio in a School Teaches Thrift 


F someone were asked to write down 

five maxims dealing with good habits, 

it seems safe to say that at least two 

of these would be on those of prudence 
and saving money. There is little doubt that, 
if the excellent habit of thrift can be made 
a part of the economic life of the children, 
they will grow up into better and more self- 
reliant citizens. 

Following this course of reasoning, the 
authorities of the Reeb Avenue School in 
Columbus, Ohio, have utilized their very 
elaborate radio system to encourage saving 
among the students. They have had a 
complete radio receiving system installed 
in the building, each of the twenty-five 
class rooms being provided with a Joud 
speaker. The radio apparatus proper, 
which is housed in a cabinet (see illustra- 
tion) in the principal’s office, consists of 
two receivers, one suited for the broadcast 
waveband and the other for short-wave 
work. The latter set is intended for use 
when a proposed short-wave transmitter is 
placed at some central location, so that 
the schools can broadcast their own pro- 
grams; and may serve also for foreign re- 
‘ception, as short-wave programs increase. 
There is contained in the cabinet also a 
power amplifier operating from the light 
lines, and a switchboard which permits the 
programs to be sent to any room. All the 
wires to the class rooms are hidden in the 


to Its Pupils 


Good Habits, as well as Scientific Knowledge and an Appreciation 
of Current Events, Are Inculcated by Aid of Excellent Installa- 


tion, which also Entertains 


walls, each terminating in a wall receptacle 
into which the loud speaker is plugged. A 
microphone also is included in the equip- 
ment, and thereby it is made possible for 
anyone to address the entire school from 
the principal's office. 

As the auditorium is too small to ac- 
commodate all the classes at one time, there 
is on the stage a microphone from which 
portions of the programs, such as will in- 
terest other classes, can be sent to them. 
Two loud speakers are installed in the audi- 
torium to furnish a background of music 
for entertainments, school plays and public 
assemblies. If no appropriate radio pro- 
gram is available, phonograph — records 
played in the office supply the music through 
the loud speakers. Music for entrance and 
dismissal into the auditorium is furnished 
by a large loud speaker in the hall. 


THE CAMPAIGN FOR SAVINGS 

By the use of the microphone and the 
switchboard, any room or any combination 
of rooms may be addressed from the office. 
Every Wednesday morning, which is “bank 
day” at the Reeb Avenue School, a repre- 
sentative pupil from each class room broad- 
casts to the school his or her room’s stand- 
ing in the percentage of deposits made. 
Each class room has “station call letters,” 
which are the initials of a thrift slogan. 
Some of these slogan are: WSOM, We 


The pupils in one of the rooms of the Reeb Avenue School listening to the broad- 
casting of their fellow pupils, who are reporting the bank standings in the schools. 
@ The Columbus (Ohio) Dispatch 


Save Our Money; WATC, We Are Thrifty 
Children; WSP, We Save Pennies; WSAH, 
We Save And Have; MTAH, Make Thrift 


One of the thrifty young ladies, Miss Anna 
Peterfy, is broadcasting to her fellow-pupils 


the bank standing of her room. The radio 
equipment is in the background, 


A Habit; SABIT; Save And Be Happy; 
GCS, Good Citizens Save; SETI, Save For 
The Future; and many others of like nature. 
The school has been equipped with radio 
for three years and during that time every 
program of national importance which has 
been broadeast during school hours has been 
picked up and listened to by the children. 
At present they can boast that they are re- 
ceiving music lessons from Walter Dam- 
rosch, who is on the air with his orchestra 
with special concerts for school children. 


Two other schools in Columbus have been 
similarly equipped with radio receiving ap- 
paratus and their pupils enjoy the pro- 
grams and the use of the radio equipment 
as much as possible. Educators all over 
the world are beginning to realize the great 
possibilities in radio as a schoolmaster, and 
it is to be hoped that, within a compara- 
tively few years, it will be possible to say 
that every school in the country is equipped 
to pick up some of the wonderful programs, 
which can make school work more enjoyable. 


The radio equipment of the Reeb school 
is the work of John H. Melvin, of Colum- 
bus, who for years has been urging on his 
fellow-citizens the slogan, “Every School in 
the U. S. A. Equipped with Radio.” Such 
was the success of the first installation. that 
Mr. Melvin was recently commissioned to 
equip the Livingston and First Avenue 
schools in Columbus with complete equip- 
ment. For the information. on which this 
article is based, Rapio News is indebted to 
Principal W. C. Dyer of the Reeb school. 
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Radio Polices A Western City 


N entirely new and scientific method 
of policing his jurisdiction has been 
devised by Chief of Police August 
Vollmer, of Berkeley, and is now in 

permanent use in that California city. By 
this means, instructions are conveyed in- 
stantaneously to patrolmen in all parts of 
the municipality; and one or all of the 
police force may be called so quickly to a 
given point that, in actual tests they have 
arrived in three minutes, though the time 
limit given was five minutes. 

This new and novel method of directing 
a police force is short-wave radio. All the 
patrolmen of Berkeley, a city of 80,000 in- 
habitants, are mounted in automobiles, the 
majority of the cars being small, high-speed 
roadsters. On each of these has been in- 
stalled a radio receiving set, with head- 
phones, a loud speaker on the dashboard, 
and flashing red neon-gas lamps on the dash 
and on the outside of the rear of. the car. 
‘T'wo distinct methods of communication are 
employed, one by signals made in code with 
a Morse key at the central broadcast sta- 
tion in police headquarters, appearing on 
the flashing red lamps on the cars; and 
the other by speech through either of 
two microphones, one in the office of the 
chief of police, and the other on the 
desk of the captain or sergeant on 
duty. 

In case the patrolman should be 
away from his car, watching a building 
or a person, the red lamp on the out- 
side of the car flashes instructions to 
him, or calls him to the car, where he 
can hear general instructions through 
the loud speaker, or secret orders 
through the headphones, as the red 
lamp and its code may direct. In case 


The sergeant on duty at police headquarters at Berkeley, Calif., 
has under his hand buttons each of which will light a red signal 
lamp in a patrolman’s car. He can thus send a flashing signal in 
code; or direct the patrolman to listen in through phones or turn 


on his loud speaker. 
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By J. E. Squires 


he is inside the car, the flashing of the lamp 
on the dash directs him to put on the phones, 
or transmits other instructions; or the loud 
speaker may give him general orders when 
there is nothing secret about them. It has 
been found that, by means of the red lamps 
and the code (in which all the patrolmen 
have been thoroughly instructed), involved 
orders can be given instantaneously, or the 
men can be called to any point in the city, 
without speaking to them. 

The broadcasting is done on a 160-meter 
wavelength, which several months of experi- 
ment in 1927 proved to be the most efficient. 
It has been found that the messages are 
conveyed clearly, either by voice or by sig- 
nal, to patrolmen in their cars while trav- 
eling at speeds up to sixty miles an hour. 
By a system of selective sending, devised by 
one of the members of the Berkeley police 
force (all of whom, by the way, are uni- 
versity graduates), any desired number of 
patrolmen, from one up, can be called and 
instructed, without the need of talking to 
or signalling the other members of the 
force. 


The patrolman 
can receive a 
message with- 
out taking his 
hand from the 
wheel, while 
traveling at full 
speed. 


How Berkeley, California, Police Headquarters Communicates 
With Patrolmen Throughout the City by Short-Wave Radio 


. 


Up to the end of 1927, it was necessary, 
in all American cities, to call patrolmen to 
a point where they were needed by special 
messenger, telephone, or other slow means, 
resulting in the escape of many criminals 
in those few precious minutes between the 
discovery of a crime and the arrival of the 
officers. Now, the patrolman can be called 
instantly, within a few. seconds after police 
headquarters is advised of a crime, and, in 
a few seconds more, can be on his way to 
the scene of the crime, thereby cutting down 
tremendously the “escape time” of the 
crook. 

The broadcast station in the police head- 
quarters, at Berkeley, has a rating of fifty 
watts. Direct current at 1,200 volts is used 
to actuate this set, being built up from the 
110-volt alternating-current city line by a 
transformer working through a chemical 
rectifier. The aerial is of the L-type, with 
four 50-foot lengths of wire, and a counter- 
poise consisting of an equal number of wires 
of the same length. The transmitter is 
handled also by a remote control directly 
under the hand of the telephone operator 
in the central station. 

The receiving sets in the patrolmen’s 
automobiles are locked after being 
tuned to the fixed 160-meter wave- 
length; so that there are no dials or 
other controls for the officer to adjust. 
They are five-tube receivers, each with 
loud speaker, and available headphones 
for secret communications. 

The sending set is so constructed that 
an operator, wishing to call a patrol- 
man, presses a button for his “radio 
number,” whatever it may be, and the 
set starts calling that number auto- 

(Continued on page 1264) 


The 160-meter transmitter of the Berkeley police department, used 
by the chief or captain on duty for voice or telegraphic communt- 
cation with officers on the automobile patrol. 
duty is thus under the control of headquarters for instantaneous 


Every man on 


mobilization. 


Power Tube Designed for 
Larger Output 


NEW power-amplifier tube, which has 
a far greater output than any tube 
previously designed for reception purposes, 
has recently been developed. The tube is 
known to the radio trade as the 250 type 
and it has a maximum output of 4,650 milli- 
watts; that is to say, the 250-type tube is 
capable of delivering more energy than two 
210-type tubes connected in a push-pull cir- 
cuit, or it can produce 6.6 times as much un- 
distorted output as a single 171 type and 
three times as much as the 210 type. The 
tube has been designed primarily for use in 
conjunction with auditorium loud speakers 
where cnormous volume is required; and it 
may be used for the operation of a plurality 
of loud speakers in hospitals and exposition 
work where a number of reproducers are 
supplied with energy from a common am- 
plifier. Also, it is ideal for use in a roomy 
home; as the tube may be operated with low 
potentials at only a fraction of its maximum 
output. In this way it is possible to insure 
ample reserve power, thus guaranteeing dis- 
tortionless output at all times. 
The chart below shows the electrical char- 
acteristics of the 250-type tube for various 
values of plate voltage: 


- Recommended —— Max. 
Plate voltage .......... 250 300 350 400 450 
Grid voltage .......... 45 54 63 7 84 
Plate current (M.A) 28 35 45 55 55 
Plate resistance .... 2100 2000 1900 1800 1800 
Mutualconductance 1800 1900 2000 2100 2100 
Amplification factor 3.8 3.8 3.8 3.8 3.8 
Output (Milliws itts 900 1500 2350 3250 4650 
Filament voltage... 7.5 7.5 Pe : 7.5 
Filament current... 1.25 1.25 1.25 1.25 1.25 


In size the new tube is considerably 
larger than the 210 type (61; inches in 
height and 2 11/16 inches in diameter), but 
it is mounted on a standard UX-type base. 


Names and addresses of manufacturers of devices described in 
this department may be obtained by writing to the “I Want to 
Know” department of RADIO NEWS. 


hats New in Ra dlioy 


In operation the new tube should preter- 
ably be mounted in a vertical position, and 
provision should be made for sufficient air 
circulation (natural) to prevent overheat- 
ing. Because of the high plate voltages 
used the power supply should always be 
turned off when the 
tube is inserted or re- 
moved from the sock- 
et, or when ad just- 
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The parts shown in this 
internal view . of . the 
*‘4-B-C” converter are: 
T, step-down transform- 
er; L, filter chokes; C, 
filter condensers; V, rec- 
tifier socket, It may be 
connected to a_ receiver 
without any wiring 
changes. 


ments are made to the 
circuits. 

By using low plate voltages the life of 
the tube may be greatly increased; and this 
is always recommended where the volume 
requirements are such that the maximum 
outut of the tube is not essential. .\ plate 
potential of 350 volts permits greater out- 
put than is usable in most installations, In 
cases where maximum plate voltage is used, 
the receiver design should be such that, 
even during the maximum expected line- 
voltage variations, the plate voltage will not 
exceed 450. 

When deciding upon the plate voltage to 
he used it should always be remembered 
that the use of a high potential does not in 
itself appreciably increase the volume, but 
only allows greater volume without distor- 
tion. Also, it should be remembered that, 
when operating the tube at maximum yolt- 
ages, the plate of the tube should be fre- 
quently observed. Plate temperatures ex- 


STUD 


This illustration shows 
the comparative sizes of 
the new 250-type power- 
amplifier tube and other 
standard receiving tubes; 
A, 250-type; B, 210-type; 
C, 201A4-type; and D, 199- 
type. The new tube has 
an undistorted output of 
over 4% watts, or ap- 
proximately three times 
that of the 210-type tube. 


The filament is of the rugged oxide-coated 
ribbon type, which operates at a dull red 
heat. The current for heating this is usually 
obtained from a 714,-volt winding of a power 
transformer; and the design of the trans- 
former should be such that, with normal 
line variations, the voltage applied to the 
filament is maintained within’ 5% of the 
rated value. The plate of the tube is black- 
ened, and is tall and narrow, as in the 281- 
type rectifier. 


Ce TELL 
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ceeding a dull red heat indicate an excess of 
plate current, which may be caused by an 
overload of plate voltage or insufficient 
grid-bias voltage. Always, when operating 
this tube, it is essential to make sure that 
the grid-bias potential is of the correct 
value for the plate voltage used. It is also 
necessary to make sure that a coupling de- 
vice (output transformer) is connected be- 
tween the plate circuit of the tube and the 
loud speaker. 
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Power Converter Simplifies 
Receivers 
FGpeee salen and ingenious device re- 
cently placed on the market, makes it a 
very simple task to convert a battery-oper- 
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External appearance of the new “A-B-C 
converter, with wiring Mae tog 


” power 
ated set into an electric set using the new 
A.C. tubes. The change may be accom- 
plished without changing a single wire in 
the old set, and little technical knowledge is 
required. The device manufactured for this 
purpose is known as an “A-B-C”  con- 
verter, and may be used in connection with 
any ordinary five-, six- or seven-tube re- 
ceiver. 

Pictures on this page show the appear- 
ance of the new converter. It is housed in 
a metal case only 5x7x11 inches, and is 
comparatively light in weight; yet this unit 
provides all filament, plate and grid poten- 
tials required by the receiver. In construc- 
tion it is somewhat similar to the standard 
“B” power unit using a full-wave rectifier. 
Of course, three extra windings have been 
incorporated in the power transformer, to 
heat the filaments of the tubes in the set; 
and resistors have been added. 

In the picture it will be noticed that, 
alongside the power unit, there is a wiring 
harness to which are attached a number of 
small plugs (S) which fit into vacuum-tube 
sockets. It may also be seen that at one 
end of the harness is provided a large plug 
(P) which fits into a socket (R) in the 
power unit. 

To convert a receiver from D.C. to A.C., 
the old D.C. tubes are remoyéd from the 
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sockets and the plugs (S) on the wiring 
harness are fitted into the sockets instead. 
One of the plugs is of special design and 
must be inserted in the detector socket, and 
another can be used only in the last audio 
stage; while the other plugs may be dis- 
tributed as desired among the. remaining 
sockets. Next, a 227-type tube is inserted 
into the plug placed in the detector socket; 
a 171-type tube is placed in the plug in the 
last audio-stage socket; and 226-type tubes 
are inserted in the remaining plugs. The 
“B” circuit may now be completed by con- 
necting the binding posts of the set with the 
free wires of the harness which are similarly 
marked. As grid-bias is automatically pro- 
vided, all “C-battery posts of the set must 
be short-circuited. The plug (P) at the 
other end of the wiring harness may then 
he inserted in the socket (R) on the power 
unit, and the conversion is completed. 

3efore operating the set, a new switch 
must be provided, as the old filament switch 
no longer has any effect on the circuit. A 
cord and plug is provided with the power 
unit and any 110-volt switch may be con- 
nected to this cord. ‘To connect the switch 
into the circuit, it is necessary only to’ in- 
sert the plug into the socket (A) provided 
on the power unit. Also, it may be found 
that the change renders the volume ‘control 
of the receivér useless; and, if this is the 
case, a new one must be provided. For this 
purpose a variable high-resistance unit may 
be connected across the aerial and ground 
binding posts of the receiver. 

To place a receiver in operation after the 
changes described above have been com- 
pleted, it is necessary only to connect the 
power unit with the light socket and snap 
the switch. The receiver will operate as be- 
fore, and no other adjustments are nec- 
essary. 
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This new grid-suppressor resistor fits im any 
standard yrid-leak clip. 


‘*Grid Suppressors’’ are Now 
Made in Handy Tubes 


N the design of modern tuned-radio-fre- 

quency receivers, the “grid suppressor” 
has been quite generally employed, by set 
constructors and radio manufacturers, to 
prevent oscillations in the R.F. stages. In 
well-designed sets, this method has produced 
entirely satisfactory results, and such re- 
ceivers are very stable in operation over the 
entire broadcast waveband. However, faulty 
application of this system has been the cause 
of a considerable amount of grief in some 
instances. Usually, poor results are caused 
by the inductance and capacity of the re- 
sistors used; and, when such a condition ex- 
ists, it is most difficult to determine the rea- 
son for the unstable operation of the re- 
ceiver. ’ 

A “grid-suppressor” unit, to accomplish its 
purpose, should be as nearly as possible free 
from inherent inductance and capacity. If 
a measurable amount of inductance is pres- 
ent, it is almost certain to affect the circuit, 
as well as to nullify the advantages sought 
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This meter automatically measures the resist- 

ance of an electric circuit in ohms without 

the necessity of an cxternal battery. B is a 
small flashlight cell. 


in the use of the grid suppressor. It is the 
sole purpose of such a component to provide 
a “pure-resistance” load in the grid circuit; 
and the apparatus which accomplishes this, 
without introducing appreciable inductance 
or capacity, best answers the requirements 
of the set builder. The ohmic value of re- 
sistors suitable as grid suppressors varies 
with different types of sets; however, in 
most cases, the resistance of the units must 
be between 250 and 3,000 ohins. 

A resistor of a new type is illustrated on 
this page; it is similar in appearance to a 
standard grid leak and fits into a standard 
grid-leak mount. It is short, hermetically- 
sealed, and of metallized-filament construc- 
tion and, consequently, free from trouble- 
some inductive or capacitive effects. It is 
available in a large number of values be- 
tween 250 and 3,000 ohms. 


Simple Instrument Measures 
Resistance of Circuits 


ERVICE men will find a new meter, re- 

cently placed on the market, a great aid 
to them when trying to locate trouble in 
radio receivers. The meter is known as a 
“circuit tester,” and indicates the approxi- 
mate ohmic resistance 
of the circuit in which 
it is connected, with- 
out the use of an ex- 
ternal battery.  Al- 
though the readings 
of this meter are not 
to be compared with 
laboratory precision 
measurements, they 


“A” power units of com- 
pact construction are 
made possible by use of 
the new ‘‘dry-electrolytic” 
condensers, which house 
an enormous capacity in 
a very small space. 


are sufficiently accurate to be of great serv- 
ice to the radio repair man. 

When computing the resistance of a cir- 
cuit by the usual methods, three instruments 
are required: viz., a voltmeter, an ammeter 
and a battery. The voltmeter is inserted in 
shunt with the instrument or circuit to be 
measured, and the ammeter is inserted in 
series; while the battery is so connected that 
a current passes through the circuit. To de- 
termine the resistance, the current and volt- 
age readings must be made simultaneously 
on the voltmeter and ammeter, and these 
measurements must be substituted in the 
“Ohm’s Law” formula; ie., resistance is 
equal to voltage divided by current. To 
make «a measurement in this way, consider- 
able apparatus is needed; and it takes time 
and trouble to connect up the apparatus, 
make the measurement and solve the 
formula, 

In the meter described here, a small 114,- 
volt flashlight battery is located inside the 
case, directly behind the name-plate; its lo- 
cation is clearly shown in the illustration, 
which pictures the meter with the nanie- 
plate removed. The meter and battery are 
connected in series, and the free terminal 
of each is connected to one of the binding 
posts. Therefore, when the two binding posts 
of the meter are connected to two ends of a 
resistance, there is formed a series circuit 
consisting of the meter, the battery and the 
resistance. As the voltage of the battery is 
known, it is possible to graduate the scale 
of the meter in ohms, and in this way save 
the service man the trouble of making com- 
putations. In the case of the meter under 
discussion, it is possible to make approxi- 
mate measurements of circuits whose re- 
sistance is not less than one ohm and not 
more than 100,000 ohms. 


It is not difficult to find hundreds of use- 
ful ways in which such a meter may be used 
when testing radio receivers. For example, 
one can detect open circuits, short-circuits, 
defective apparatus, ete. It is also possible 
to determine which is the primary winding 
of an audio transformer, and many other 
facts of a similar nature. 


‘‘Dry-Electrolytic’’ Condensers 
Used in ‘‘A’’? Power Units 


HE design of a suitable filter system 

has been one of the most difficult prob- 
lems for radio engineers to solve, in con- 
nection with the construction of “A” power- 
supply devices. In low-voltage devices of 
this type which operate from a_ 60-cycle 
source of alternating current, the capacity 
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required in fhe filter circuit is in the order 
of several thousand microfarads; and for 
this reason the use of paper condensers is 
out of the question. The cost of a paper 
condenser having a capacity of 5,000 mf., 
for example, would probably be several 
thousand dollars; and, in addition, the filter 
would weigh several 
hundred pounds and 
would require many 
cubic feet of space. 

In their search for 
a suitable solution of 
this problem, engi- 
neers have developed 
the electrolytic con- 
denser; and devices 
of this type are now 
giving excellent satis- 
faction in thousands 
of commercial “A”- 
power units. The electrolytic condenser is 
compact, inexpensive, and has ample ca- 
pacity for the purpose; and was at once 
thought the ultimate solution to the prob- 
lem. However, notwithstanding this inven- 
tion, engineers have continued their search 
for an ideal condenser. 

The “dry-electrolytic” condenser is a new 
development which is exciting interest 
throughout the entire industry. It is a 
“chemical” unit, capable of providing enor- 
mous condenser capacity in a very small 
space; yet it does not use any liquids nor 
require any attention after it has been in- 
stalled. 

The picture on page 1225 shows an “A” 
power-supply unit of very compact design 
which uses two of the new dry-electrolytic 
condensers; and, at the right of the power 
unit, one of the new condensers is shown. 
The condenser is hermetically sealed in an 
oval can, 234 by 4 inches, by 6 inches high; 
inside the can are two strips of aluminum 
foil. each of which is 4 inches wide, 68 inches 
long, and .009-inch in thickness. The two 
pieces of foil are separated by strips of 
paper which have been impregnated with a 
chemical which causes an electrolytic action. 
The two strips of aluminum separated by 
the paper are coiled up and make a total of 
1014, turns. 

The picture gives a clear idea of how 
compact an “A” power device may be con- 
structed by using these condensers; the unit 
illustrated fits into a metal case 414x814 
x11%4 inches. In the picture, T indicates 
the power transformers; L1 and L2 are the 
choke coils; C1 and C2 the electrolytic con- 
densers; and R is a full-wave dry-electro- 
lytic rectifier of a new type. 

The electrolytic condenser illustrated has 
an effective capacity stated to be approxi- 
mately 1,250 mf., when properly connected 
in the circuit. However, because of the 


peculiar features of this type of condenser, 
it is difficult to make accurate measurements 
of capacity with the usual laboratory meth- 
In this connection, it should be ex- 


ods. 


plained that condensers of the electrolytic 
type can be used only in direct-current cir- 
cuits; because these condensers, when con- 
nected in one direction, act as a short-cir- 
cuit across the line but, when connected in 
the opposite direction, they offer a very high 
resistance and there is no appreciable leak- 
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Plug-in secondary (S) and tickler (T) 


coils 
are a salient feature of the new three-coil 
coupler pictured above. (P) is the primary. 


age of current on low voltages. In opera- 
tion, these condensers may be used on only 
low voltages; but, should one accidentally 
break down from an overload in voltage, it 
will heal itself when connected to a low- 
voltage source. 


Plug-In Coils Used in New 
Coupler Unit 


HERE are a great many listeners who 

wish to have the opportunity of re- 
ceiving broadcasting, and the opportunity 
as well to receive signals which are trans- 
mitted on other wavelengths. For example, 
the wavelength range to which the average 
American broadcast receiver responds is 
approximately 200 to 550 meters; but there 


wo views of a modern 
all-electric. six-tube  re- 
ceiver. Right—Top view 
of chassis, with shielding 
removed. Apparatus at 
the rear of the chassis ts 
in the power-supply cir- 
cuit. Below—Front of 
chassis, showing conden- 
ser coupling gear for sin- 
gle control, 
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are many excellent programs which may be 
heard on wavelengths below 200 meters, and 
most high-power European broadcasts are 
carried on on wavelengths above 550 meters. 

Of course, there have been in the past 
systems for increasing the wavelength range 
of radio receivers; but the methods used 
do not measure up when compared with 
present-day standards of efficiency. Before 
the days of broadcasting “honeycomb” coils 
were used for this purpose, and a different 
set of coils was utilized for each wave band. 
However, these coils are not very satisfac- 
tory on waves below 600 meters and for 
this reason have not been popular in broad- 
cast receivers. Other methods required the 
use of large shunt candensers or loading 
coils; but these also were intended pri- 
marily for use on long waves. 


Accompanying this article is an illustra- 
tion of a new type of regenerative tuner 
which has been designed especially for use 
in receivers intended to cover several wave- 
bands. In appearance the coupler is iden- 
tical to the standard design used generally 
in this country for broadcast reception. 
However, it is so constructed that the sec- 
ondary and tickler coils may be removed 
and others substituted for shorter or higher 
wavelengths. Electrically the unit has the 
same efficiency as standard types of similar 
design, but its use makes possible the more 
convenient construction of a receiver with 
a universal wavelength range. It is of 
Austrian manufacture. 


New A. C. Set is Example of 
Modern Design 


HE receiver illustrated on this page is 

an interesting example of an inexpen- 
sive, but completely modern, all-electric 
radio set; it features single-control tuning, 
chassis construction, complete shielding, a 
metal cabinet, power amplification and a 
built-in power-supply unit. 

The pictures which accompany this ar- 
ticle clearly illustrate the construction of 
the receiver; it is assembled on two metal 
chasses, firmly attached together. On the 
front chassis, the parts used in the receiv- 
ing circuit are mounted and, on the rear 
one, all power apparatus is located. Prac- 
tically all wiring is located beneath the 
assembly and, in this way, the appearance 
of the receiver is greatly improved. Also, 
the receiver unit includes a structural panel 
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for mounting the various tuning units. ‘This 
is necessary because the front panel of the 
receiver is part of the metal cabinet and 
cannot be removed with the chassis. 

The assembled set is shown, in the front 
view on page 1292, with receiver and power 
unit completely enclosed in the metal 
cabinet. The knob C, in the center of the 
panel, turns the illuminated vernier dial 
which controls the three tuning condensers 
of the set. ‘This is the only wavelength 
control in the receiver. The switch turning 
the set on and off is controlled by the knob 
marked “Sw,” and the volume-control knob 
is located at RI. ‘The levers A and Bb adjust 
small compensating condensers which are 
used only for making critical adjustments 
when receiving distant stations. 

Another picture on page 1226 shows the 
appearance of the receiver chassis when 
viewed from the front, and especially the 
small metal panel on which the tuning in- 
struments are mounted. ‘Three pulleys have 
been attached to the shafts of the three 
variable condensers, and coupled together 
for single-control operation by belts of cop- 
per ribbon. (In the case of the center con- 
denser the pulley is concealed by the scale 
of the dial.) Holes have been drilled in 
the front panel of the cabinet to pass the 
shafts of the various instruments. ‘These 
are independent of the front panel, but it 
is necessary to remove their knobs to take 
the chassis from the cabinet, or replace it. 

In the top view of the chassis, the shield- 
ing around the variable condensers has been 
removed to show the construction. In this 
picture, L1, L2 and L3 are the three R.F. 
transformers; Cl, C2 and C3 the three tun- 
ing condensers; ‘Tl and ‘2 the A.I. trans- 


$100.00 


To a Set Builder 


F cata NEWS is paying, each 
month, $100 to the constructor or 
set builder who submits the best radio 
circuit or constructional development, 
which will be printed as a “Blueprint 
Article.” It will pay also for a patent 
taken out in the inventor’s name, if 
the idea is patentable. The apparatus 
must have been assembled and operated 
by the experimenter, and the product of 
manufacturers’ laboratories will not be 
considered. Send photographs and 
schematic circuit with your entry; but 
do not send the apparatus until it is 
asked for. Other rules of this competi- 
tion appear on page 1119 of Rapio 
News for April. Address Lditor, 
Monthly Construction Feature, Ranio 
News, 230 Fifth Avenue. 


power transformer; CK the filter choke 
coils; and FC is the electrolytic filter- 
condenser bank. 


THE CIRCUITS 
The wiring diagram on this page shows 
the complete electrical circuit of the set, 
including the power-supply unit. It will be 
seen that the receiver includes one untuned 
stage of R.F., followed by two tuned stages, 
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The plate current is supplied by a powet 
transformer and rectified, in this model, 
by a full-wave tube of the filament type. 
The filament current for the receiving tubes 
and the rectifier is supplied by four low- 
voltage windings in the power transformer. 
The R.F. stages of the receiver and the first 
A.F, stage use four A.C. tubes of the 226 
type; the detector circuit a 227-type A.C. 
tube; the last audio stage a 171-type power 
tube; while the rectifier is a 213- or 280- 
type tube. 

It is interesting to note that the grid of 
the first tube is directly coupled to the an- 
tenna, across an untuned choke coil, and 
that the receiver’s volume is regulated by a 
variable resistor connected in shunt across a 
section of this coil. This system is used to 
keep the tuning operation as simple as pos- 
sible. If the antenna circuit were tuned, 
it would necessitate the use of an additional 
tuning control to obtain maximum efliciency. 
The second and third R.F. stages are tuned, 
and in these oscillation is prevented by use 
of the standard neutrodyne circuit. ‘The 
circuit of the detector and audio stages is 
standard transformer coupling. 

All voltages required for the operation 
of the tubes in this receiver are supplied 
by the power unit, and the set is turned on 
and off by a single-pole switch connected in 
series with the 110-volt A.C. supply wires, 
which run directly to the primary winding 
of the power transformer. ‘This transform- 
er has five windings; one for high-voltage 
(plate-power) supply, and four for the dif- 
ferent filament voltages. After the plate 
current has undergone full-wave rectifica- 
tion, it is delivered to the filter, which con- 
sists of a double choke coil (CK) and an 


formers. V1 to V6 are the sockets for the a non-regenerative detector and two stages — electrolytic ‘condenser bank with a_ total 
tubes in the receiving circuits; PT is the | of transformer-coupled A.F. amplification. (Continued on page 1292) 
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Complete schematic wiring diagram of the siz-tube, all-electric receiver and built-in power equipment described on this page. 
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A Simple “Extension” Two-Tube Receiver* 


ANY persons seem to be of the 

opinion that the simple two- and 

three-tube receiving sets have 

gone out of style, and that prac- 
tically everyone is now using an elaborate 
receiver employing from five to ten tubes; 
however, this is not the case. Correspond- 
ence which we receive from our readers 
proves, beyond a doubt, that there are 
just as many beginners today as there ever 
were; and a large number of these new- 
comers in the field are anxious to start 
with simple apparatus. 

In connection with the frequent requests 
for data on the construction of simple re- 
ceivers, it is interesting to note that the 
type of receiver desired is entirely different 
from the design which was popular several 
years ago. In the year 1923 many a broad- 
cast fan, who contemplated the construction 
of a simple receiver, wished to obtain loud- 
speaker volume from one tube and was will- 
ing to sacrifice quality of reproduction, dis- 
tance reception and selectivity in erder to 
obtain this end. As a result there was a 
demand for designs of one-tube reflex re- 
ceivers employing a crystal detector. At 
the outset the constructor understood, or 
should have done so, that the set would 
not be entirely satisfactory; but he was 
ready to spend his good time and money 
to build it in order to get the thrill of 
receiving broadcast music on a loud speaker. 

Today conditions are very different. The 
beginner understands, first, that there are 
many stations on the air and a radio re- 
ceiver must he selective enough to separate 
local stations, in order to assure him any 


(C2) 
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Rear view of receiver. 
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Blueprints 


O facilitate the work of con- 

structors, Rapio News will give 
away, free, complete blueprints for 
sets described in the constructional 
articles that are printed in its pages, 
beginning with the April issue. 
(Blueprints of sets published pre- 
vious to the April, 1928, issue are not 
offered free.) 

Under the new policy of Rapio 
News, no manufacturers’ names nor 
trade marks are given in the text 
pages of Rapio News. For the infor- 
mation of those who wish to construct 
sets and power packs, however, and to 
facilitate their work, the blueprints 
will contain complete specifications of 
all the material which is used in mak- 
ing the complete apparatus described 
ein the constructional article. These 
blueprints will be given free to read- 
ers who apply in person at the office 
of Rapio News, between the hours of 
9:00 a. m. and 5:30 p. m., daily, and 
until 1:00 p. m. only, on Saturday 
afternoons. Those who apply by mail 
should enclose ten cents, for postage 
and mailing only. Address Blueprint 
Department, Rapio News, 230 Fifth 
Avenue, New York City. 


TA, antenna coupler; L2, detector-circuit tuner; C1 and 


C2, variable condensers; R3, grid leak; C4, grid condenser; R4, volume control; 
C3, .006-mf. condenser. 


*Rapvio News Blueprint Article, No. 53 


degree of satisfaction from reception. Sec- 
ondly, he knows that many worth-while 
programs are broadcast from high-power 
stations within a few hundred miles and, 
if his receiver is sufficiently sensitive, he 
can derive much satisfaction from picking 
up these signals. Thirdly, it has been ex- 
plained to him that the most desirable 
feature of a radio set is its ability to re- 
produce music without appreciable distor- 
tion; and, in this connection, he is told also 
that volume of signal without distortion can 
be obtained only by using an efficient tuner 
in connectieon with a well-designed, high- 
quality audio-frequency amplifier with a 
power tube in the last stage. 


THE MINIMUM FOR GOOD RESULTS 

As a result of the radio education which 
he receives by reading newspapers and 
magazines, and by hearing his friends talk 
ever radio problems, the beginner no longer 
expects the impossible from a simple cir- 
cuit. He appreciates the fact that freak 
circuits do not produce the results which 
are claimed for them, and’ most satisfac- 
tory results are assured by following a 
standard, accepted design. Also, he does 
not limit the set which he is to build to 
one tube, when he has learned from the 
experience of friends that at least two, and 
sometimes three, tubes are needed when 
satisfactory headphone reception is desired; 
i.e., in order that the set shall be selective, 
sensitive and capable of quality repro- 
duction. 

In addition to the points considered above, 
the beginner, who builds a simple receiver 
wishes to construct it in such a manner as 
to permit improvements from time to time; 
and he desires a set which will compare 
favorably, when such additions have been 
completed, with the best receivers avail- 
able. Above all things, he wants to know 
that his set can be conveniently enlarged 
so that it will deliver ample loud-speaker 
volume without distortion. 

The receiver described in this article has 
been designed in the Rapto News Labora- 
tories to satisfy the requirements of the 
present-day radio beginner. It is a two- 
tube hook-up employing a_ well-known 
standard circuit, which consists of one 
stage of neutralized-radio-frequency ampli- 
fication followed by a regenerative detector. 
When properly constructed, it will be found 
equally sensitive and selective with the best 
of four- and five-tube receivers; though it 
will not deliver the same amount of volume, 
simply because it is not equipped with an 
audio amplifier, which would require the 
addition of two or three extra tubes. How- 
ever, it is readily possible to construct such 
an amplifier, and connect it to the receiver 
externally, at any future ‘date, and this 
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The simplicity and inexpensiveness of the parts necessary for building the two-tube 


receiver is an advantage. 


The parts are lettered alike in the illustrations and the 


list on page 1285. 


addition will make the receiver quite the 
equal of any four- or five-tube set so far 
as performance is concerned. In short, it is 
a real radio receiver which anyone may be 
proud to own, and must not be considered 
a joke, or old-fashioned in any sense of 
the word. 


CONVENIENCE OF CONSTRUCTION 
Aside trom the electrical features of the 
set, there are many practical advantages 
possessed by the design. A glance at the 
pictures will show the prospective builder 
the features which should require no farther 


discussion. First, it will be seen that the 


122 


design of the set is very compact; the 
panel, on which the tuning controls are 
mounted, is only 18 inches long and 7 inches 
high, and the baseboard on which the re- 
maining apparatus is mounted is only 16 
inches long and 7 inches deep. This makes 
it possible to place the set in a small table- 
type cabinet. Secondly, the mechanical ar- 
rangement of the set is very simple and 
very few tools are required for its con- 
struction. The tuning instruments are 
mounted on a bakelite or hard-rubber panel, 
but to mount the parts, it is necessary to 
drill through this panel. The baseboard is 
wood, 14-inch thick, and this makes it very 
easy to mount the other parts; as they may 
be fastened with ordinary wood screws. Of 
course, if the builder is mechanically in- 
clined he may improve the appearance of 
the interior of the receiver by using a bake- 
lite or hard-rubber sub-panel, and running 
all wires under this base. However, this 
is not necessary, as it would effect no im- 
provement whatever in the electrical effi- 
ciency of the tuner. 

When the receiver is constructed as 
shown, the wiring is very simple and also 
efficient. Flexible insulated wire is used 
and the “point-to-point” system is followed; 

(Continued on page 1284) 


receiver, showing all the necessary connections. 
top is the panel, and below the baseboard, shown sepa- 
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A pictorial wiring diagram of the extension two-tube 


At the 


BtDET BtAMP A-B- 
fated for convenience in following the lines. 
with a pencil each wire on the diagram as you connect it 
into the set; this will aid qreatly in the wiring. 
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Under this new heading, RADIO NEWS 


“>> will publish each month descriptions of 


Quartz Crystals Control Television 


NE of the greatest, if not the great- 
est of the problems that have wor- 
ried television experimenters for 
many years, is the matter of es- 

tablishing and maintaining perfect syn- 
chronism between the transmitter and _ re- 
ceiver. In other words, when the revolving 
perforated discs at the transmitter and re- 
ceiver are in operation, they must rotate in 
perfect step with each other. Otherwise the 
image reconstructed at the receiving end 
will be distorted, and may be not recogniz- 
able as a duplicate of the object placed be- 
fore the transmitter. If accurate synchron- 
ism is not maintained between the trans- 
mitting and receiving television dises, an- 
other undesirable effect takes the form of a 
“drifting” of the image. 

In the June, 1927, issue of Rapio News 
the writer gave an illustrated description of 
the Bell Telephone Laboratories’ achieve- 
ment of television, as demonstrated by their 
experts to various engineering bodies. In 
that system, when the voice also was to be 
transmitted with the image, three channels 
or circuits were required; the first being 
used for transmission of the image-currents; 
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the latest developments in the extremely 


interesting field of television. 


Apparatus 


Synchronizing Circuit or Radio Channel Eliminated by Utilization 
of Quartz-Crystal Oscillators at Both Transmitter and Receiver 


By H. Winfield Secor 


the second was necessary to carry the voice- 
currents; while a third circuit or wave- 


This simple quartz crystal makes it possible to 


synchronize a television receiver with the 
transmitter from which it is receiving, though 
there is no connection between the two, or 
even synchronizing radio impulses. The crys- 
tal is held in its mounting by silk threads. 


channel was requisite to transmit the syn- 
chronizing current or wave from the trans- 
amitter to the receiver. 


issue of 


/—~ARC CURRENT SUPPLY 


of interest to.compare this with the previous one, in the June, 1927, 
Rapio News. Z-c1 ¢ 
the instruments in step, thus obviating the need for one of the wire- 
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Recently, Dr. E. F. W. Alexanderson and | 
his associate engineers of the General Elec- | 
tric Research Laboratories have demonr- | 
strated a simplified form of television ap- | 
paratus, which comprises practically the | 
same photoelectric cells, revolving perfo- 
rated discs, etc., that are used in the Bell 
system, but with the advantage that the | 
need of a synchronizing circuit or wave- 
channel has been eliminated. (See April, 
1928, Rapio News.) The synchronizing 
problem, in this case, is solved (or rather 
obviated) by utilizing an ordinary 60-cycle | 
A.C. motor; and, whenever a variation in | 
the motor’s speed or any change in the alter- 
nating current’s frequency occurs, the speed 
of the motor and its attached disc is cor- | 
rected by simply pushing a button, which | 
accelerates the motor. As the motor speed | 
must be corrected continuously, this is evi- | 
dently not the ideal solution of the syn- | 
chronization problem in television. 


THE PROPERTIES OF THE CRYSTAL 


At last, however, the famous quartz crys- | 
tal has stepped out in a new spring dress | 
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The quartz-crystal oscillators at each end keep 


circuits or wave-channels. 
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lhe appearance of one of the quartz-crystal oscillators indicated in the drawing on the opposite 
page; the crystal is enclosed in the large box, with apparatus keeping it at a uniform temperature. 


and hat, so to speak, and has bestowed a 
priceless boon on the television engineers, 
by solving the bugaboo over which they had 
spent so many sleepless nights. Their en- 
deavor to simplify and eventually commer- 


At the right, the television 
transmitter, with its “scan- 
ning” mechanism indicated 
in “phantom.” The artist, 
Charles Bittinger, and the 
portrait he is drawing, are 
thus recorded with motion- 
picture frequency. The 
metal cabinet behind Mr, 
Bittinger contains the photo- 
electric cells, 


Below, the process of grind- 
ing the quartz crystal to 
the exact thickness required, 
This ts a very delicate op- 
eration, which may be com- 
pared with work on a lens. 
The thickness of the crystal 
regulates its frequency, 


cialize the “seeing over a wire” idea, first 
demonstrated last summer, has been facili- 
tated by putting the crystal to work at 
keeping the discs revolving with exactly the 
same speed at both transmitter and receiver. 
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This is accomplished by the use of a quartz- 
erystal-controlled oscillator and a two-stage 
amplifier at both ends of the line. 

It is a peculiar property of quartz and 
some other crystals, and an extremely valu- 
able one, to have fundamental frequencies 
at which each responds to electrical vibra- 
tions. The effect is called “piezo-electric”: 
the molecules of a crystal acquire, appar- 
ently, an electric charge when the crystal is 
twisted or pressed out of shape, without 
breaking it. It would seem as if the in- 
ternal arrangement of a crystal is in some 
ways like that of a magnet. The difference 
between magnetized and unmagnetized metal 
is that, in the former, all the particles are 
turned with their magnetic poles in the same 
direction. So, also, when a crystal is 
twisted, the arrangement of its internal par- 
ticles is disturbed, and there is a re-adjust- 
ment of their electrical charges, causing the 
appearance of a difference in voltage be- 
tween one side of the crystal and the other. 

So also, when we apply a difference of 
potential, or a voltage, across a crystal we 
cause a disturbance, of the arrangement of 
the crystal’s particles, which slightly de- 
forms the crystal. When we cause this volt- 

(Continued on page 1281) 


Light for the television trans- 
mitter is provided by an arc 
lamp, indicated at the right of 
the center picture; it sweeps 
over the moving objects in a 
small, brilliant spot, the 
strength of whose _ reflection 
governs the strength of the 
transmitted impulse correspond- 
ing to its position at each 
instant. 


Below, the newest television re- 
ceiver, with the improved lu- 
minous screen, explained on 
page 1282; below which appears 
the cloth-covered opening _ of 
an exponential-horn speaker. 
The amplifiers and_ controls 
are on the panels at the left. 
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Seeing Across the Atlantic Ocean! 


T is less than a year since the American 
Telephone & Telegraph Co. success- 
fully demonstrated television between 
Washington and New York, using or- 
dinary telephone lines as the medium of 
transmission over a distance over 200 miles. 

Shortly after that demonstration, John 
L. Baird, the British inventor of television, 
gave a successful exhibition of his appa- 
ratus between London and Glasgow, a dis- 
tance of 435 miles. This distance held the 
record until the begining of this year, when 
Baird himself shattered it by transmitting 
television right across the Atlantic! 

Just what does this mean? It means that 
recognizable images of human beings seated 
in the heart of London were seen in New 
York, over 3,500 miles away! 

This public demonstration, which was car- 
ried out in the early hours of the morning 
of February 9 (London time), turns out 
to be the culmination of months of secret 
experimenting. 

On the night of the demonstration there 
assembled at the Baird laboratories in Lon- 
don a small party made up of Mr. Howe, 
the Associated Press representative, and 
Mrs. Howe, Mr. W. Fox, the Press Associa- 
tion representative, the writer, and one or 
two other privileged guests. The trans- 
missions commenced at midnight, London 
time, or 7 p. m., February 8, New York 
time. 

In order to give the watchers at the New 
York end an opportunity to adjust the re- 


A Description of J. L. Baird’s Television Experiments, During 
Which Images were Transmitted Over 3000 Miles by Radio 


By A. Dinsdale* 


ceiving apparatus, the image of a ventrilo- 
quist’s doll was first transmitted; a doll 
being chosen because of the need for steadi- 
ness of the image during adjustment. 

The “image sound” of this doll, which 
was like the drone of a huge bee, was then 
sent over a telephone line to Baird’s pri- 
vate experimental radio station at Couls- 
don, Surrey, a few miles out of London. 
The station has a power of only 2 kw., and 
operates under the call letters 2KZ, on a 
wavelength of 45 meters. No doubt many 
readers have heard the transmissions of 
this station during tests, and wondered 
what the droning noise meant. 

From this station the image sound, to- 
gether with the synchronising frequency, 
was flashed across the Atlantic to the re- 
ceiving station at Hartsdale, N. Y., which 
was placed at Baird’s disposal by courtesy 
of the owner and operator, Robert Hart 
(2CVJ). 

After amplification the signal was applied 
to the receiving televisor, upon the ground- 
glass screen of which the image appeared. 
This screen measured about two inches by 
three inches; the entire televisor occupies 
no more space than an average suitcase. 


“AND THERE SHALL BE NO MORE SEA” 


Four watchers were anxiously gathered 
round the apparatus. These included the 
Reuter’s Press representative; Mr. Hart; 
Mr. Clapp, one of Baird’s assistants, who 
has been in America for some months in 


Mr. Baird seated before his 2-kw. experimental short-wave transmitter, 2KZ, which is 


located at Coulsdon, a few miles from London. 


Mr. Clapp, an assistant, is behind the 


television receiver. 


~ * Author of “Television,” and Editor of The 
Television Magazine (London). 


charge of the preliminary experiments; and 
Capt. O. G. Hutchinson, Baird’s business 
manager, who came to America especially 
to supervise the public demonstration. 

When the image of the doll’s head had 
been satisfactorily tuned in, Mr. Hart 
started up his short-wave (amateur) trans- 
mitter and called Baird’s receiving station 
at Purley, near London. Using the Morse 
code, Mr. Hart asked that, instead of the 
doll, Mr. Baird should take his place be- 
fore the transmitter. This message was 
telephoned from Purley to the transmitting 
laboratory in London. 

For half an hour Mr. Baird sat before the 
transmitter, moving his head this way and 
that, until the message came through from 
New York that his image had come through 
clearly. 

Mr. Fox then took Mr. Baird’s place, and 
continued’ to sit before the transmitter, until 
word came through that his image was 
coming through excellently. It appeared 
that Mr. Fox’s features are particularly 
striking, from a television point of view, 
and transmit better than those of other 
sitters. 

The watchers in New York did not know 
“who” was going to be “transmitted”; but 
Capt. Hutchinson, who knew Mr. Fox per- 
sonally, had no difficulty whatsoever in rec- 
ognizing him instantly. 

The next person to sit before the trans- 
mitter was Mrs. Howe, and, although her 
features were not recognizable at the Amer- 
ican end, owing to atmospherics and fading 
of signals, there was no mistaking the fact 
that a woman was seated before the appa- 
ratus in London. 


CHECKING THE TRANSMISSION 


Those assembled in London were able to 
see, on a “check” receiver, corresponding 
to the “monitor” of sound broadcasts, a 
pilot image of what was being transmitted. 
This image, which was full-size, showed the 
head of the sitter, the complete details of 
the features appearing in black relief on 
an orange-colored background. By means 
of this pilot before him, the transmitting 
operator was enabled to check the outgoing 
transmissions and correct any irregulari- 
ties, and from his control position by means 
of a microphone and loud speaker beside 
the sitter, could give instructions to the 
latter as to what movements he should make 
to keep in focus, turn his profile, ete. 

Atmospherics and other interference, and 
also fading of signals, at times marred the 
image received at the New York end, but, 
in spite of these disabilities, reception was, 
on the whole, very good. The demonstra- 
tion proved quite conclusively that, if a 
much more powerful radio transmitter had 
been employed, the image could have been 
received in New York almost entirely free 
from atmospherics and other disturbances. 
The experiment also confirmed the state- 
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The Baird “Optical Lever’’ is composed of lens-studded discs on common shafts, shown in cross-section 


at the right, and in end-view at the left. 


The illuminated image cast through A is moving at an ap- 


parent speed which is doubled by the lens in D, and so on to any desired rapidity of horizontal “‘scan- 


ning.” The focal points of the lenses are represented at H, I, J, 


The disc F causes the trans- 


mitted image to move perpendicularly back and forth across the window of the photoelectric cell G. 
(British patent 265,640.) 


ment which Baird has frequently made, to 
the effect that the distance spanned is 
merely a matter of power, and that it has 
no dependence upon any development of the 
television apparatus itself. 

SMALL STAFF NEEDED 

In contrast to the A. T. & 'T. demon- 
stration, which required the services of over 
200 men, Baird’s transatlantic demonstra- 
tion required the services of but two oper- 
ators to manage the television transmission, 
one at each end of the circuit. All told, 
the total number of persons employed did 
not exceed eight: one to control the trans- 
mitting televisor, one standing by the tele- 
phone to keep in touch with the transmit- 
ting station at Coulsdon, one standing by 
the telephone connecting the laboratories 
with the receiving station at Purley, two 
operators at the Coulsdon station, one at 
the Purley station, one at Hartsdale to run 
the American radio station, and one to run 
the receiving televisor. 

The design of the television transmitter 
used for the demonstration closely adheres 
to that already described in these pages 
(See Rapio News for September, 1926, June, 
1927, and January, 1928) by the present 
writer. Briefly described, this consists of 
an image-exploring mechanism composed of 
three rotating discs, one of them carrying 
a number of lenses set in “staggered” for- 
mation near its outer edge; while the other 
two are simply slotted “interrupter” discs, 
set so that they overlap one another, and 
move in opposite directions at the point of 
overlap. 

Considerable improvements have been 
made in the construction of this apparatus. 
It has been considerably enlarged, and a 
more perfect engineering job has been made 
of it; so that it runs much more smoothly, 
and is capable of handling a much larger 
image. Improvements have been made in 
the light-sensitive cell too, so that much 
less intense lighting is necessary. The sit- 
ters at the recent demonstration were bathed 
in flood lighting no more powerful than 
that employed in a photographer’s studio. 


LATEST DESIGN OF MECHANISM 


In another part of his laboratory, how- 
ever, Mr. Baird has erected another and 
more modern machine, which is at present 
undergoing test. ‘This new machine makes 
use of the principles involved in one of 
Baird’s latest master patents, called the 
“optical lever.” Briefly outlined, the object 
of the optical lever is to increase the speed 
of an image passing across the light-sensi- 
tive cell, without increasing the speed of 
rotation of mechanical parts. 

This object is achieved by mounting, on 
two parallel shafts, two sets of lens discs. 
The first pair of discs, at the end of the 
shaft, overlap one another and move in 
opposite directions at the point of overlap. 
The distance between the two discs is so 


arranged, however, that they overlap at a 
point where their focal points coincide. 

Further along the shafts other pairs of 
dises can be added, and the principle of 
the arrangement is such that, for every ex- 
tra pair of discs, a doubling of the speed 
of the image is obtained. 

There is no limit to the number of discs 
which may be added, by suitably lengthen- 
ing the parallel shafts, so that there is vir- 
tually no limit to the number of image, or 
light impulses, which may be flashed per 
second upon the light-sensitive cell; and this 
phenomenal result is achieved without in 
any way speeding up the mechanism, which 
may rotate at any speed at all which may 
be prescribed by good engineering practice 
for the weight of revolving material con- 
cerned. 

The speed difficulty in television is thus 
no longer limited by mechanical considera- 
tions, nor is it limited by the light-sensitive 
cell. The limitation now rests with the 
transmitting medium, which, whether it be 
wire or radio, will transmit only a certain 
definitely-limited number of impulses per 
second, according to the characteristics of 
the circuit. The only solution to this prob- 
lem would appear to lie in the use of mul- 
tiple light-sensitive cells and multiple trans- 
mission channels; concerning methods for 
the accomplishment of which Baird already 
has a number of patents. 


LARGER IMAGES DEMANDED 
The need for increasing the capacity of 
the entire system, i.e., increasing the num- 
ber of impulses per second which it can 
handle, becomes evident when it is desired 
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to increase the size of the transmitted im- 
age. At present Baird transmits an image 
of the size of a human head only, and does 
so with a wealth of detail and “half-tone.” 
This necessitates the transmission each sec- 
ond of a certain number of impulses which 
is well within the carrying capacity of an 
ordinary telephone line. But, in order to 
transmit two human heads simultaneously, 
with the same amount of detail, it would 
be necessary to transmit twice as many im- 
pulses per second. 

This and many other problems in con- 
nection with television still await solution 
before we may expect to sit and watch, on 
a screen the size of the standard for moving- 
pictures, the full details of, say, the annua! 
Army-Navy ball game. There is an unlim- 
ited field here for the experimenter. 

Before concluding this article it is worthy 
of note that the amateur radio operator 
has contributed very considerably to the 
success of Mr. Baird’s transatlantic tele- 
vision transmissions. By virtue of the great 
strides he has made in the development of 
long-distance short-wave communication by 
means of very low power it has been made 
possible to stage such a spectacular demon- 
stration at comparatively little expense. 
Furthermore, it could have been done only 
on short waves; for it is not possible to 
charge up satisfactorily the enormous tuned 
antenna of a high-power long-wave radio 
station at the very high speed of signalling 
required in television. 


TELEVISION AT SEA 

Since this description of the first trans- 
atlantic radiovision experiments was put in 
type, a further demonstration has been made 
on the liner Berengaria; aboard which, a 
thousand miles at sea, a television image 
was received by radio on March 7. 

The Berengaria’s chief radio operator, 
Stanley Brown, was thus specially favored 
with the opportunity to see his fiancée, Miss 
Dora Selvy, who posed before the trans- 
mitter at the Baird Laboratories in Lon- 
don, and who was at once recognized by 
him. The demonstration was arranged by 
Capt. Hutchinson, then returning to Eng- 
land after conducting the reception arrange- 
ments above described for the transatlantie 
test. 


Mrs. Howe (with hat) seated before the television pick-up, being “televised” across 


the Allantic. 


Immediately behind her is seated the author. 


Note the banks of lights 


for illuminating the subject’s face. 
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Regeneration — What It Is and What It Does 


~_ 


A Semi-Technical Discussion of One of the Most Important 
Circuit Actions Known to the Radio Art; Its Theory and 


HE designer of the radio-frequency 

circuits of a broadcast receiver finds 

that the problem of regeneration is 

one which he must always take under 
the most careful consideration; whether he 
desires to utilize this phenomenon or to sup- 
press it does not affect the fact that it 
must be reckoned with. In some instances 
regeneration is employed to give additional 
amplification in the stages affected; in 
others the attempt is made to gain stability 
of operation by eliminating, as far as pos- 
sible, the effects of the regeneration which 
exists, to sone extent at least, in practically 
all R.F. tube circuits. But, in any event, 
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Regeneration is produced in this simple circuit 

by feed-back from the tickler (T) to the sec- 

ondary (S). As a broadcast receiver, it is 
potson to nearby listeners. 


to keep regeneration under positive control 
is the aim of every radio engineer. 

It is difficult to say whether regeneration 
is one of the most desirable or most unde- 
sirable characteristics of vacuum tube cir- 
cuits; for, when rightly employed, it is a 
great aid, but, when undesired, it is a great 


Application 


By Fred H. Canfield 


annoyance. With a circuit in which regeners- 
tion is used properly, it is possible to obtain 
an amplification of as high as 25, which 
is approximately three times as great as 
may be obtained from an R.F. stage with- 
out regeneration. On the other hand, the 
existence of regeneration increases the se- 
lectivity of a circuit, and in some cases it 
causes the set to tune so sharp that the 
sidebands of a wave are excluded, resulting 
The ideal 


in’ badly-cistorted reception. 
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In the variometer-type regenerative receiver, 
g : 


feed-back takes place through the capactty be- 
tween the plate and arid elements of the tube. 
It is deservedly obsolete. 


solution to the problem would be to de- 
velop a system which would provide exactly 
the desired amount of regeneration on all 
wavelengths; but an entirely satisfactory 
means for obtaining this condition has not 
yet been discovered. 

It is necessary, in order to understand 
the theory of regeneration in radio circuits, 
to have first a general understanding of 
the way in which vacuum tubes function in 
amplifying circuits. The reader will find 
it helpful to refer to “The Radio Beginner” 
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The fundamental R.F. circuit of a standard two-stage neutrodyne with a non- 

regenerative detector. L, antenna coupler; L1, other R.F. transformers; V, R.F. 

amplifier tubes; V1, detector tube; C, tuning condensers; NC, neutralizing 
condensers, which are small in capacity, to offset the tube capacities 
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in last month’s Ravio News (page 1124), 
is this department contains much elemen- 
tary information on the subject of simple 
radio circuits. However, a brief summary 


of the facts will be given in the next 
paragraph. 
THE VACUUM TUBE 


The ordinary vacuum tube used in radio 
comprises three electrical “elemnents”—fila- 
ment, plate and grid—together with the 
fine wires or “leads” which run from them 
to the prongs set in the tube base, by which 
contact is made to the rest of the apparatus 
in a receiver. 

The filament, in the center of the tube, 
is a thin wire of special composition, which 


F16,3 


A combination’ of inductive and capacitative 

feed-back is used to produce regeneration in the 

Reinarte circuit, shown above. Suitable only 
for short-wave work, 


is heated to “incandescence” or nearly so 
by the “A” battery, which is often a stor- 
age battery, or by special devices furnish- 
ing a low voltage. 

The plate, which is nearest the bulb of 
the tube, is usually in the form of a thin 
metal eyvlinder surrounding the tilament; 
between the outside wires connecting to their 
leads is applied the voltage from a “B” 
battery or power unit, with the “B-+-” 
terminal attached to the plate lead. 

The grid is a coil or screen of very fine 
wires, close together, which is placed in the 
space between the filament and the plate, 
inside the tube. Upon the voltage which 
is applied to the grid depends the action 
of the tube, other things being equal. 

When the filament is heated it gives off 
electrons; these are attracted by the posi- 
tive charge on the plate, and there results 
a flow between these elements of “plate 
current.” When the voltage on the grid 


‘(as measured from the filament) is zero, 


the flow of current reaches a certain value 
determined by the plate voltage and the 
“characteristic” of the tube; when the grid 
voltage is negative, the plate current de- 
creases, and when the grid voltage is posi- 
tive, the plate current increases up to a cer- 
tain limit. It requires a very small change 
of voltage (and almost inconceivably little 
current) to cause considerable changes in 
the plate current, and it is this fact which 
enables the use of a vacuum tube ag @ volt- 
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Oscillation in R.F. amplifiers may be prevented by the introduction of losses; and 
in this circuit fixed-resistor units are used for the purpose. L, R.F. transformers; 
C, tuning condensers; V, R.F. tubes; V1, detector tube; VC, volume control. 


age amplifier. In the ease of the standard 
201A-type tube the amplification factor 
under correct operating conditions is ap- 
proximately 8; and, therefore, if the incom- 
ing oscillations cause the grid voltage or 
“potential” to “swing” 2 volts, the varia- 
tions in the plate circuit will be eight times 
as great, or 16 volts. 


THE ““FEED-BACK” 

In a regenerative circuit, the voltage vari- 
ations of the grid affect the plate current 
exactly as they do in the usual amplifier; 
but the effect of voltage changes produced 
by the varying current in the plate circuit 
is returned to the grid circuit. This action 
is called “feed-back.” <As_ the voltage 
changes in the plate circuit are “in phase” 
with those in the grid circuit, the grid- 
voltage variations are increased by feed- 
back from the plate circuit, and in this 
way the amplification of the tube is greatly 
increased. The amount of extra amplifica- 
tion which may be obtained in this way is 
determined by two factors; first, the amount 
of plate-current energy which is returned 
to the grid circuit; and second, by the “criti- 
cal point,” at which the tube enters a state 
of self-sustained oscillation. 

From the above description it is easy 
to see that the amplification of the circuit 
increases as the transfer of energy from 
the plate circuit to the grid circuit is in- 
creased; for, regardless of how much energy 
is returned to the grid circuit, this energy 
is again amplified by the tube with the re- 
sult that the plate-current variations are 
increased—that is if the tube does not 
start “oscillating. However, the point which 
is difficult for the beginner to understand 
is that the entire operation described above 
takes place almost instantaneously and, as 
a result, under normal conditions has no 
effect upon the signal which is being am- 
plified. On the other hand, when one en- 
deavors to obtain too much amplification 
through regeneration the signal is distorted; 
but this will be discussed at greater length 
in another paragraph. 

In order to explain the effect which re- 
generation has upon a circuit many authori- 
ties use the term “negative resistance”; i.e., 


they say that introducing regeneration into 
a circuit has an effect similar to reducing 
the resistance of the circuit. In many ways 
this explanation is very satisfactory; but 
it has often caused experimenters to believe 
that the resistance in regenerative circuits 
need not be considered, because it may be 
decreased by increasing the amount of re- 
generation. However, this belief is not 
true. Theoretically, however, when the 
tube breaks into a state of “oscillation,” the 
positive (actual) resistance of the circuit 
has heen reduced to zero by the “negative 
resistance.” 


EFFECT OF OSCILLATION 
Regeneration not only produces the effect 
of reducing the resistance of the circuit by 
increasing the strength of the signals, but 
also greatly increases the selectivity of the 
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circuit. When regeneration is not present, 
the receiver may tune so broad that it is 
impossible to receive stations without inter- 
ference; but, as the regeneration is in- 
creased, it will be found that the selectivity 
is ample for all usual requirements. Also, 
when the detector tube is operated on the 
verge of oscillation, the selectivity is often 
so extreme that music is badly distorted 
because the “sidebands” of the wave are 
excluded, thus cutting off the higher notes. 
Under these conditions the harmony will be 
supplanted by rough blasting tones, while 
the volume of the signal is often much 
greater than when the musical tone is pre- 
served. After the tube enters a state of 
oscillation, the volume of the signal is 
usually greatly reduced, but the distortion 
remains. Music received when the detector 
tube is oscillating often sounds like escap- 
ing steam and is accompanied by whistling 
sounds. 

Before continuing with the discussion on 
regeneration, the wiring diagram of a re- 
generative receiver will be considered. Fig. 
1 shows the circuit of a simple “three-circuit 
tuner” (more properly “two-circuit”) in 
schematic form; this represents what was 
once one of the simplest, most popular and 
most frequently-used receivers. It is easy 
to operate, as there are only two tuning 
controls, and it provides amplification which 
is practically equal to that of a two-stage 
tuned R.F. receiver with a non-regenerative 
detector. Of course, the overpowering dis- 
advantage of this system of reception is 
that, when it is not properly operated, it 
will oscillate and the radiated energy from 

«the antenna will interfere with reception 
in nearby receiving sets. For that reason, 
operation of an oscillating regenerative set 
is in some places punishable by law; and 
might be in this country under the Radio 
ACK 

Although this circuit is no longer in gen- 
eral use as a first stage of broadcast recep- 
tion, its operation will be considered, as it 
is a basic regenerative circuit and is often 
employed to advantage when placed after 
one or more stages of tuned R.F. amplifi- 

(Continued on page 1288) 
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High efficiency may be obtained by employing a stage of neutralized R.F. amplifi- 


cation, followed by a regenerative detector. 


L, antenna coupler; L1, detector- 


circuit coupler; V, R.F. tube; V1, detector tube; C, tuning condensers; VC, vol- 


ume control. 


(See also page 1285, of this issue). 
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R. F. Booster Unit Improves DX Results” 


(Awarded $100.00 Monthly Prize for Most Useful Constructional' Development) 


iit greatest thrill of radio always 

has been, as it always will be, the 

reception of broadcast programs 

from remote transmitters. In the 
earliest days of radio broadcasting, the ex- 
perimenter desired above all to have as 
comprehensive a log as possible, and local 
stations were little esteemed. Notwith- 
standing all the efforts to the contrary which 
have been made by manufacturers and 
broadcasters, that desire for distance still 
remains with every true radio fan. 

It is well known, of course, that distant 
reception has been made extremely difficult 
in the past two years, first, by the excessive 
number of stations which “jam” every avail- 
able broadcast channel; and, secondly, by 
the tendency toward the production of 
single-control receivers, which too often in- 
volves a sacrifice of real receiving efficiency 
for the sake of simplicity in operation. 

The owner of the old, but efficient, three- 
dial receiver is now seeking relief from the 
congested condition of the ether; while the 
single-dial owner has fully realized as well 
the inherent shortcomings of his particular 
instrument. It is, further, universally un- 
derstood that governmental relief, because 
of the many technical and legal difficulties, 
is not to be expected in the immediate fu- 
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View of R.F. Booster Unit, with sides of shield-can removed. 


Complete Details for Constructing A Simple Device Improving the 
Sensitivity and Selectivity of Any Receiver with No Wiring Changes 


By David Grimes 


In this picture the R.F. Booster Unit is shown connected with a standard tuned 
In order to install the Booster Unit it is only necessary to insert 


R.F. receiver. 


a plug in the detector socket. 


ture; but the entire situation calls for some 
remedy at once. 

Many radio laboratories have been work- 
ing diligently to perfect apparatus suitable 
to cope with present conditions, and some 
devices have already been offered to the 
public; but these are, in most instances, lim- 
ited in their application to some particular 


Cl, variable con- 


denser; C2, grid condenser; C3, by-pass condenser; L1, Coupler unit; L2, audio 
choke coil; R, grid leak; V, tube socket; DL, dial light. 
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receiver or some special location. With all 
of these facts in mind, the writer has con- 
ducted extensive tests in the hope that some 
simple attachment could be designed for 
universal use with present sets. 

An excellent solution of the problem, he 
is confident, has been found, and it is here 
presented for the first time, exclusively to 
the readers of Rapio News. Its funda- 
mental principle is a development of a new 
circuit whose peculiarities and unusual re- 
sults have been under observation for over 
a year in his laboratory. Some of its inter- 
esting phases became generally known last 
fall; but each succeeding week of experi- 
ment has unfolded additional possibilities 
and, only recently, came the realization that 
the R. F. “Booster Unit” holds a universal 
answer for the problem of improving the 
receivers in present use. 

The attachment has been worked out in 
such a way that it is necessary merely to 
plug it into the detector-tube socket of a 
set, without making other connections of 
any kind. No changes of any kind are 
necessary in the set itself. In this way, the 
device may at any time be put instantly 
into service, and as quickly removed from 
the receiver. This permits the making of 
an intelligent cOmparison, and the marked 
improvement will demonstrate that the small 
cost of construction is more than warranted 
by the results. Every part of the receiver 
is utilized without change—the R.F., de- 
tector and A.F. circuits. 

The “plug-in” unit constitutes a genuine 
addition to the set and is in no sense a 
replacement. The tuning of the receiver 
is not changed; it is merely made sharper. 
There is, therefore, no need of re-logging 
the set except to record the new stations 
which will be heard after the unit has been 
attached. 

Reference is made here to Fig. 2 which 
shows the functional rearrangement of a 
standard five-tube tuned-radio-frequency re- 
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Fig. 1—Complete schematic wiring diagram of the R.F, Booster Unit de- 

The symbols correspond to those used in the 

text aud other illustrations, Figs. 2 and 3 indicate the location of the 
Unit in two types of sects. 


scribed in this article. 


ceiver. The unit is connected in immedi- 
ately after the detector stage and immedi- 
ately ahead of the first audio stage. Fig. 3 
shows the comparative arrangement for a 
three-tube regenerative receiver. It will 
be noted that the “Booster Unit” is eon- 
nected following the detector in the re- 
generative set, and the tickler coil then 
operates in the plate circuit of the booster 
stage, where it is quite as effective in its 
operation as it was previously. Fig. 4 is a 
schematic wiring diagram of the unit and 
the associated circuits just ahead and just 
after its position in the tuned radio fre- 
quency circuit. The unit wiring is shown 
within the dotted lines which indicate shield- 
ing; while the remaining wiring belongs to 
the associated circuits. Fig. 5 shows the 
schematic wiring diagram when the unit 
is connected into the regenerative circuit. 

Now the theoretical considerations in this 
circuit are most interesting. At first glance, 
it appears that a second detector has been 
added to the circuit—and so it has! The 
detector circuit, ordinarily used in the re- 
ceiver for the production of the audio fre- 
quencies, no longer serves this purpose; but 
the “by-products” or secondary functions 
of the detector, ordinarily wasted, are re- 
tained and utilized in this new circuit for 
the increase of selectivity and distance. 

RADIO-FREQUENCY COMPONENTS 

In order to appreciate fully the electrical 
actions taking place, one must recall that 
the plate circuit of a detector tube con- 
tains, not only audio-frequency currents, but 
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~PATH OF SIGNAL WHEN R.F. BOOSTER UNIT 
1S USED WITH STANDARD FIVE-TUBE 
= TUNED RADIO- FREQUENCY RECEIVER~ 


~PATH OF SIGNAL.WHEN R.F. neces UNIT 
IS USED WITH STANDARD THREE- TUBE 
REGENERATIVE RECEIVER = 
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NEW! 


ANY listeners have long been look- 

ing for a device of some kind 
which might be connected to a receiver 
of any type to give the increased sensi- 
tivity, selectivity and volume to be ex- 
pected from another R.F. stage; but 
of those developed for this purpose, few 
have been found satisfactory. While 
several manufacturers have produced 
separate R.F. units to be inserted be- 
tween the antenna and the first tuned 
circuit of the receiver, an additional 
stage of this nature introduces liability 
to uncontrollable oscillation. 

This article is a description of the 
theory and construction of a unit which 
will accomplish the long-desired end; 
it may be connected, by the simple in- 
sertion of a plug in the detector socket, 
to almost any radio receiver, and will 
improve general results in the all- 
around characteristics above named. 
The “Booster Unit” is an addition to 
the receiver (no parts of which does tt 
render inoperative) of one more R.F. 
stage; it is simple, inexpensive and may 
be quickly constructed.—Enpiror. 
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also radio-frequency currents of half the 
wavelength (“harmonics”)! These are the 
frequencies which are brought into play 
upon the installation of the R.F. booster 
unit. So the circuit that was formerly the 
detector circuit becomes a radio-frequency 
stage and the new unit operates as a 
detector. 

The “Booster Unit” may be used in either 
one of two ways: in the first, the unit oper- 
ates on the original wavelength of the sig- 
nal and under these conditions the detector 
tube functions exactly as an additional stage 
of tuned R.F. amplification. In the second, 
the Booster Unit operates on the “half- 
wave” or “second harmonic” of the signal, 
and then the detector acts as a frequency- 
changing circuit. Different results are ob- 
tained when the unit is used in these ways; 
in the first, both the sensitivity and the se- 
lectivity of the receiver are generally im- 
proved while, in the second, the selectivity 
is greatly improved but the sensitivity is 
slightly impaired. The standard unit de- 
scribed in these pages operates on _ the 
original wavelength of the signal; but else- 
where in this article will be found directions 
for making a booster unit which operates 
on the half-wave. Both types are satisfac- 
tory; but they accomplish different results. 

The above description will cover that ap- 
plication of the Booster Unit which makes 
the detector stage an additional stage of 
radio-frequency amplification. A unit of 
this type will considerably increase the dis- 
tant pick-up of the receiver and will also 


-FIG.4~ 


See 


we we we ee 


) 
— B+ R.F. 


\— 


B+DET. A- 


At B+A.F. 


24 


B+DET. A- 


if B+aA.F J 


The above diagrams show in schematic form the way in which the R.F. Booster Unit is connected with two standard types of 
radio receivers. In Fig. 4 the Unit follows a non-regenerative detector in a tuned-R.F. set; and in Fig. 5 it is placed after a 


regenerative detector. 
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increase the selectivity. By shortening the 
length of the antenna, to reduce the pick- 
up of the receiver somewhat, the selectivity 
can be still further increased. 

THE POINT OF ATTACHMENT 


At least half the novelty of this idea 
consists in the circuit arrangement, whereby 
no other connections are with the 
exception of the insertion of the plug into 
the detector socket. This is the only secket 
into which such a unit could be plugged 
without disturbing the design of the radio- 
frequency circuit. Any attempt to connect 
an additional radio-frequency stage in any 
of the radio-frequency sockets would result 
in unbalancing, and cause uncontrollable 
oscillation. It would completely upset a 
neutralized or neutrodyne receiver, and 
would ruin the stabilization of a receiver 
controlled by the “losser” method. 


made 


Furthermore, the choice of the detector 
socket for this unit was controlled by other 
considerations as well. It is much easier 
to locate the detector than any of the radio- 
frequency sockets. The detector has usu- 
ally a flexible socket or damping springs. 
The grid leak is generally mounted near 
this socket. With the set connected up, 
ready to operate, the detector tube is “mi- 
crophonic;” that is, it is easy to identify 
by gently tapping the tubes with the finger. 
The tube giving the greatest noise in the 
loud speaker upon tapping is the tube in 
the detector socket. The microphonic diffi- 
culties in the average receiver were alone 
sufficient reason for designing this unit 
for plugging into the detector socket; as 


M R. DAVID GRIMES, whose name 
is well known to all radio students 
and constructors, as a radio research 
engineer and inventor, will be associ- 
ated with Ranio News during the com- 
ing twelve months as a contributing edi- 
tor. Mr. Grimes’ invention of the in- 
verse duplex system of amplification is 
his most familiar achievement; but 
equal originality is shown in the inter- 
esting, as well as practically valuable, 
“Booster Unit” described in this ar- 
ticle. He has been doing of late a con- 
siderable amount of research experiz 
ment, the results of which will be told 
in the series of monthly articles which 
begin in this issue and will continue 
for a year. Readers of Rano News, 
as well as its editorial staff, will wel- 
come the addition of this distinguished 
radio authority to the long list of emi- 
nent writers who have made its pages 
the most popular radio literature in the 
world.—Eprror. 


changing a standard detector circuit to a 
radio-frequency stage greatly reduces the 
nicrophonic hum, so troublesome when the 
loud speaker is placed near the receiving 
set. 

The Booster Unit, of 
the receiver one more tube. 


course, adds to 
The additional 
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The coupler coil Li, which is used in the construction of the Booster Unit, may 


easily be made at home. 


Complete details are given in the above drawings. 
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Rear view of R.F. Booster Unit, with sides of 


shield-can removed. Symbols correspond with: 
those used in text and wiring diagrams. 


tube is inserted in a flexible socket at the 
rear of the tuning unit. The tube which 
was removed from the detector socket is 
reinserted in a socket mounted in the top 
of the plug. (This rule applies only when 
a standard amplifying tube has been used 
as a detector; if a special detector of the 
200A-type was originally used in the re- 
ceiver, this tube is inserted in the socket 
in the Booster Unit and a standard ampli- 
fying tube of the 201A-type is placed in 
the socket mounted in the top of the plug.) 
It must be noted that the true detector 
circuit is now contained in the Booster Unit 
and a special (200A-type) tube is recom- 


mended for this circuit. 


CONSTRUCTION OF THE PLUG 


In Fig. 1 the method of connecting the 
combined plug and socket is shown, This 
piece of apparatus is easily constructed 
from an empty tube-base and the top of a 
flexible UX-type tube socket of the dimen- 
sions given on the next page. The cable leads 
consist of flexible silk-covered wire, such as 
that used for winding loop aerials; this 
has been found to be most suitable because 
of its small size, mechanical flexibility and 
neat appearance. ‘The free ends of this 
cord are soldered to cord tips to permit 
their easy insertion into tip jacks in the 
unit. This method of connection has been 
adopted to permit the running of the cord 
through a small hole in the cabinet; any 
permanent connection between the unit and 
the plug would prohibit this convenience. 
It would be necessary to drape the cord 
over the top of the set, or a hole sufficiently 
large to permit the passing of the entire 
plug would have to be drilled in the cabinet 
of the radio set. 

There are a few minor points, about mak- 
ing the combined socket and plug, that 
should be here noted. If a new tube-base 
is utilized, the four brass prongs will be 
hollow; so that the connection wires may 
he brought down through and soldered at 
the bottom. In case an old tube-base is 
employed, it will be necessary to heat the 
brass prongs with a soldering iron to melt 
the solder at the end of the hollow tubes. 
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Pictoriat wiring diagram of the Booster Unit. 


Then, the connections may be brought down 
through the prongs and soldered, as in the 
case of a new tube-base. Some care must 
be exercised in making the connections he- 
tween the prongs on the tube-base, the 
terminals on the inserted tube socket, and 
the cable leads running out to the unit. 
Careful attention should be paid to Fig. 1 
and the pictorial wiring diagram. The two 
large prongs in the tube-base constitute 
the two filament leads which, ordinarily, 
are connected to the filament of the vacuum 
tube cemented in the base. The two fila- 
ment terminals of the socket marked “-+-” 
and “—” are connected by leads soldered 
into the two large prongs above mentioned. 
No particular care need be taken as to 
which prong is connected with which fila- 
ment terminal, for polarity does not matter. 


F _The parts are 
lettered to correspond with the other diagrams, 


FLEXIBLE LEADS, 
TWISTED TOGETHER 


~ 
Se eee ee 


Hold the tube-base with the prongs down 
and in such a position that the small socket- 
pin is pointing away from you. It will then 
be noted that the two large brass (filament) 
prongs are nearest you. The small upper 
left prong is the grid connection; the small 
right prong is the plate connection. The 
grid spring of the socket is connected di- 
rectly to the grid prong of the tube base. 
The plate prong is connected to one of the 
flexible cable wires and should be marked 
“B+”. The plate terminal of the inserted 
socket is connected directly to another flexi- 
ble cable lead to be marked “P.” Two ad- 
ditional cable leads are connected to the 
two filament terminals of the inserted 
socket, but these are not labeled. The socket 
is then pushed down into the tube base, 
with the four cable wires extending up on 
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one side. A small hole is then drilled in 
the base of the plug and melted paraffine 
is poured in in order to hold the mechanism 
intact. Only a little will suffice; as too 
much will plug the entire inside, preventing 
the insertion of the tube in the socket. The 
four wires of the cable may then be braided 
together, forming a compact strand. This 
in no way impairs their operation; as the 
cable does not contain any grid wires, but 
merely one plate wire, one “B” battery wire 
and two filament wires. This cable should 
have a length of about two feet, although 
this is not at all critical. The extension 
springs on the socket must be sheared off 
to a length that will permit the socket to be 
inserted in the tube base, as indicated in the 
illustration below. 
(Continued on page 1268) 


OUTSIDE DIAMETER OF 
TUBE SOCKET WHICH FITS 
INSIDE TUBE BASE. 
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STANDARD VACUUM / 
TUBE BASE SAWED OFF 
TO THIS DIMENSION. 
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“SHIELD BOX 
5" WIDE 


~ 
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“wood FLOOR, 4" THICK 


How the parts are arranged in the R.F. Booster Unit. 


The simplicity of construction is apparent 


1240 


A Motor Operated by Radio or 


ESEMBLING a spiderweb tuning 

coil, a tiny motor has been designed 

which operates exclusively from elec- 

tric energy collected from the ether. 
The inventor, C. Francis Jenkins of Wash- 
ington, D. C., merely connects this miniature 
motor to the usual radio aerial and ground 
—in a word, power by radio! 

Intermittently, for twenty years this sci- 
entist has indulged in experiments, on a 
small scale, looking to the extraction of use- 
ful amounts of power from the air. His 
ambitious, if not visionary, project was 
given impetus by a published conclusion 
of the Carnegie Institution of Washington, 
to the effect that at any specified elevation 
above the earth there exists a definite elec- 
trical potential between that level and the 
surface of the earth. <A three-year survey 
cruise around the world on the non-magnetic 
ship Carnegie gave conclusive proof in sub- 
stantiation of this theory. 

Tiring of music and speech from a broad- 
cast station, Mr. Jenkins can simply dis- 
connect his radio receiving set from the 
aerial and ground and attach the wires 
leading to these to the two terminals on 
the tiny motor. The latter whirls around as 
if propelled by a real dynamic force, other 
than the mere nothingness of the cther! 
Air charged with electrical disturbances 
tends to speed up the tiny mechanism, thus 
giving credence to the theory that static, 
harnessed in this manner, may become a 
benediction instead of a malediction. 
Storms, less electrically disposed, may have 
the tendency to slow down the small re- 
volving disk. 


ELEMENTS OF THE MOTOR 


The radio or static-oper- 
ated motor has more than a 
semblance of a radio tuning 
coil or a variable condenser. e 
There are well-defined stator 


from the Air 
By S. R. Winters 


and rotor elements. For instance, the re- 
volving unit consists of a thin piece of mica 
(M, Fig. 1) supported on pivotal points, 
the whole well-balanced. This mica disk 
has five armature sections A, of tin-foil 
overlapping the edges of the disk, spaced 
equally between five different points. Em- 
bracing this disk, also at equal intervals, 
are four electric field poles, each metalli- 
‘ally connected with the field pole diamet- 
rically opposite by the wires marked W. 
On each pole is mounted a_ thin brush 
which makes a contact with the armature 
sections as they pass thereunder. Since 
there are five armature sections and only 
four field poles, at least one of these brushes 
is always in contact with an armature 
section. 

If one pair of opposite field poles is posi- 
tively charged with electricity and the other 
pair is negatively charged, one of the arma- 
ture sections receives a charge of like sign 
with the field pole enveloping it. This 
armature section, consequently, is immedi- 
ately repelled; moving away from this 
field pole and toward the next field pole, 
to which it is attracted for a similar reason. 
As it passes under the brush of this field 
pole, its charge of electricity is surrendered 
for one of unlike sign and is, in turn, re- 
pelled by the pole. A similar phenomenon 
exists at each of the other field poles and, 
as a result, a continuous rotation of the 
movable element of this radio motor is main- 
tained, at a relatively high velocity, too. 

To increase the torque, or force of rota- 
tion, a battery of armature plates is 
mounted on a single shaft, and all the like 
armature sections, in a row parallel to the 


The small motor which 
runs from electricity 
derived from the at- 
mosphere. This de- 
vice was developed by 
C. Francis Jenkins, of 
Washington, who is a 
well-known inventor. 
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Static 


shaft, are connected together. Only one set 
of brushes is necessary; the latter are ar- 
ranged to form contact with the armature 
sections only immediately after each has 
passed the median or intermediate end of 


FIG. | 


M is a mica dise on which tin-foil seg- 
ments, dl, are fastened. The poles, P, 
are connected by the wires, W. 


each field pole. The tiny motor, therefore, 
always turns in the same direction. The 
behavior of this motor is analogous to a 
simple example in the early study of elec- 
tricity; a balanced wire emitting electric 
sparks will revolve in the opposite direction. 
(See page 238 of Rapio News for Sep- 
tember, 1927.) 


RADIO POWER OF THE FUTURE 


Hugo Gernsback, in his book “Radio For 
All,” pictures a group of future travelers 
being propelled by so-called “radio-power 
roller skates.” Their headgear includes 
three-pronged metallic gadgets, which col- 
lect radio power from a nearby railing. 
The power is radiated through space from 
this rail to the three-pronged affair and 
then is conveyed to the skates, which a. 
operated by small electric motors. These 
skates are accelerated to a speed of 15 to 
20 miles an hour, and yet there is no vis- 
ible connection between the wearer and th¢ 
radio-power-distributing rail. 

This was, undoubtedly, considered visions 
ary when Mr. Gernsback wrote his books 
but the Washington inventor who is tap- 
ping the ether for radio power staggers 
our imagination and prompts us to agree 
with Mr. Gernsback when he declared that 
the future of radio might be anything! 
Mr. Jenkins, acting upon the principle that 
the force of electric attraction and repul- 
sion is in proportion to the capacities of 
the opposed surfaces, is constructing a 
motor of considerable power which, he an- 
ticipates, will be driven solely by radio or 
static! 

~ (Continued on page 1293) 
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From Paul Revere to Paul Whiteman 


A Lover of Antiques Converts a Colonial Heirloom into a 


— 


EVERAL years ago the writer, a 

radio enthusiast—and nut—as well as 

a lover of the beautiful, conceived 

the idea of building radio receivers 
into suitable pieces of furniture, such as 
old consoles, cabinets, chests and other 
odds and ends of household sentiment or 
antiquity. 

In the pursuit of this plan, an old chest 
came into his possession through a local 
dealer in antiques, in the Virginias. It 
is made of solid golden-brown walnut, with 
an inlaid scroll design of satin and box- 
wood on the front wall, as shown in the 
accompanying illustration. Aside from the 
simple beauty of line and proportion and 
the rich, time-mellowed grain, there was 
apparently nothing unusual about this par- 
ticular chest, other than attaches to many 
old pieces of earlier days. 

The cabinet was known as a ‘Treasure 
Chest in former times. In fact, it has been 
traced back three generations, and is well 
remembered by a gentleman, now living, 
as having been used by his grandmother 
for a jewel case. On the bottom, which is 
well worn and securely fastened with hand- 
forged nails, is deeply carved the date 
a Lr 

In the writer’s desire to get off the beaten 
path in building radio sets and in his re- 
luctance to cover up the design on the front 
panel wifh sundry mechanical and_ scien- 
tific-looking discs, knobs and_ dials, he 


turned to the modern and efficient drum- 


control method of tuning. 


Modern Radio Receiver, and Makes Strange Discoveries 


By Charles Strayer 


A STARTLING DISCOVERY 


In the use of this method it became 
necessary to cut a small, rather irregular, 
“port-hole” in the front wall between the 
inlaid initials “I. R.” However, no great 
endeavor was exercised when cutting this 


that the little rectangular, panel-like de- 
sign, which held the large initials “I R”, 
was, in fact, a very real and secret panel; 
between which and the cabinet wall, in a 
pocket about an inch deep, two inches wide, 
and five inches long, were hidden the “docu- 


This 157-year-old chest may have held treasure; it did hold mysterious 
documents through a century. 


opening, w preserve intact the pieces of 
wood which came out. So, the panel was 
drilled in several places, “jigged” out with 
a coping saw and the pieces allowed to 
drop rather heedlessly, until it was noticed 


ments” which were subsequently mounted 
under the lid of the chest. 
Needless to say, upon first making this 
discovery, stories of Captain Kidd and his 
(Continued on page 1277) 
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The schematic circuit of the “Treasure Chest” receiver. The 
R.F. transformers are spiderweb coils wound with No. 28 


D.S.C. wire. 


When the intermediate jack is used, a bakelite 
plug is inserted in the output jack, to light the filaments. 
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METHOD of using three-element 
vacuum tubes for radio-frequency 
amplification, without the necessity 
of stabilizing devices, has been in- 
vented by the writer. It differs radically 
from any method that is in use now or, so 
far as the writer knows, has ever been 
used, both in principle and application. It 
is well to look at the standard methods, 


however, before explaining the method here 
published. 
Present methods of using “triodes” 


(three-element vacuum tubes) in radio- 
frequency amplification have all been de- 
veloped to overcome the tendency of the 
tube to oscillate with provoking ease—in 
a circuit of even a moderate efficiency. That 
tendency is due to the capacity between 
the elements of the tube. All three ele- 
ments, plate, grid, and cathode (filament) 
act as condenser plates in relation to each 
other, in addition to which the leads through 
the base and the “mash” of the standard 
tube must be added as miniature condenser 
surfaces. (See Fig. 1). 


By Arthur T. Brown 


Now, since the reactance of a given ca- 
pacity varies inversely with the frequency 
put across it, it is easy to see that even 
the small capacities in the triode (in the 
201A, for example, they are of the order 
of 5 to 10 mmf.) become a serious factor 
in one-way amplification of radio frequen- 
cies. At 300 meters (1000 ke.) for example, 
the grid-plate reactance works out, in 
round numbers, at 16,000 ohms. If the 
plate load equals this, or is greater, as may 
easily be the case in tuned radio-frequency 
amplification, energy feeds back from the 
plate to the «grid directly (as well as 
through the load) thence back to the plate, 
and regeneration, followed by oscillation, 
occurs. 


OVERCOMING CAPACITIVE FEEDBACKS 


The problem, then, has been to overcome 
the effects of these inter-electrode capaci- 
ties. Prior to invention of the neutrodyne, 
this was done by introducing into the cir- 
cuit losses sufficient to keep the tube work- 
ing so far below its maximum that oscilla- 
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Fig. 3—The cathode of the tube must be isolated from ground potential, as re- 


gards radio frequencies. 


This is easily done in the heater-cathode tube shown at 


3A; but in 3B a separate “A” battery must be used for each tube. In 3C, R.F. 
chokes are used; while the best device, a dual tuned choke, is shown in 3D. 
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New System of Radio-Frequency Amplification 


A Circuit Interesting to Experimenters Who Would Like to 
Develop Into a Finished Receiver a Set Having Great Possibilities 


tion did not occur; @.g., by a positive grid 
bias through a potentiometer. The neutro- 
dyne method consists of feeding back, frem 
the output tube to the grid, energy in op- 
posite phase to that on the grid. The Hazel- 
tine, Roberts, Rice, and superdyne methods 
are all ways of accomplishing this end. 
They, too, are “losser” methods; since they 


AALS 


The condensers indicated in the sketch above 
illustrate the capacity effects between the three 
elements of a vacuum tube and their leads. 


use energy generated in the tube to keep 
the net energy down to a non-oscillating 
level. Even the use of variable coupling 
between primary and secondary of inter- 
stage transformers (as in the King system) 
is a “losser,” in the sense that the input 
of each tube is kept low enough to avoid 
oscillation. And the better the inherent 
powers of the tube as an amplifier, the 
harder it is to use it in radio-frequency 
circuits. 

If, however, we consider what happens 
in a triode, we shall see a way to use it 
so that we can employ high-mu tubes as 
well as low-mu, and both without the need 
of oscillation control. 


Electrons liberated from the filament or 
other form of cathode, being negatively 
charged, are drawn to the positive plate. 
Their passage, however, is through the 
meshes of the grid. If that be positive, 
their progress is assisted; though some of 
them are captured by the grid and lost to 
the plate, and therefore useless for purposes 
of amplification. If the grid be negative, 
the electrons are repelled from it, and, 
unless they shoot through its meshes, are 
driven back to the cathode or its vicinity. 

There is, however, in the triode problem 
another important consideration: the space 
charge between cathode and grid. This 
consists of countless liberated electrons 
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Fig. A—Schematic diagram of receiver. 
of Ll and L2 and also A and B of 13. 


and No, 24 DS.C. on primary of 12. 


that, with their varving speeds, interfere 
with each other, and prevent some from 
getting very far away from the cathode, 
toward which (particularly its positive end, 
since they are negative) they are drawn. 
See page 897, Rapio News for February, 
1928, for illustration. 

Now, when the grid is positive, it tends 
to reduce the space charge, pulling it away 
from the cathode, making the crowding 
less, and reducing the effect of the cathode 
on the charge. On the other hand, when 
the grid is negative, it tends to keep the 
space charge both denser and closer to the 
cathode, making, therefore, the flow to the 
plate less, and raising the impedance of the 
tube. 


THEORY OF A NEW METHOD 

If, now, we make the cathode the 
to the tube, connect the plate in the 
way, and use the grid as a means of keep- 
ing the space charge close to the cathode, 
several important differences in perform- 
ance will result. 

Consider the action of the cathode first: 
As the radio-frequency alternations of po- 
tential appear on the cathode, they change, 
at the rate of their own frequency or fre- 
quencies, its average potential, making it 
slightly more positive or more negative. 
When the cathode is more positive, its rate 
of electronic liberation is decreased (thereby 
decreasing the plate current) while, at the 
same time, the space charge is drawn closer 
to it. When the cathode is more negative, 
the electronic emission is increased and the 
space charge driven further away. In 
short, the rate of the emission of electrons 
is conditioned by the voltages impressed on 
the cathode, the changes in rate being at 
the frequency impressed. There is thus a 
control, within certain limits, of the elec- 
tronic stream at its source. This control 
in the liberation of electrons is further aug- 
mented by a control, in like phase, of the 
space charge. Thus a considerable portion 
of the total emission is controlled by im- 
pressing the radio-frequency potentials on 
the cathode. It is evident that the con- 
trol so imposed by the cathode on the space 
charge is effective substantially in inverse 
ratio to the cube of the distance of each 


input 
usual 


No. 20 D.C.C. wire is used in secondaries 
No. 18 DS.C. is used on primary of 11, 
All coils are wound on 3-inch tubing. 
USE OF GRID 
This effect can be gained by keeping the 
grid of the tube at all times negative in 


TO A:C: SOURCE 
| FIG.2 ®) 


Fig. 2A illustrates the ‘‘space charge’ in a 

D.C.-operated tube; and at-B is shown the same 

effect when operating on A.C. The grids in 

each case require a negative charge to keep the 
Space charge close to the cathode. 


respect to the cathode, or any part of. it. 
if we put a negative potential on the grid, 
it keeps the space charg> closer to the 
cathode than it would be otherwise; and so 
aids the eathode in controlling the electronic 
This is the only function of con- 
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stream. 
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trol which the grid has in the system here 
described. 
The grid performs, nevertheless, another 


“very important function when thus, in ef- 


fect, grounded. Its position between cath- 
ode and plate, its construction (a mesh with 
relatively wide interstices), and its connec- 
tion to the point of lowest potential in the 
circuit of the tube, result, substantially, in 
grounding the inter-electrode capacities of 
the tube. Thus the cause of the oscillation 
of the triode, when ordinarily connected in 
circuit, is removed and, in fact, the tube 
used as here outlined will not oscillate easily 
even at high frequencies. 

The basic action of the tube in this sys- 
tem is shown diagrammatically in Fig. 2. 
A shows the ordinary battery-operated tube 
in which the cathode consists of an electron 
emitting filament. B shows the heated- 
cathode (Y-227) type in which the filament 
has the sole function of heating the cath- 
ode, which thereby becomes a source of elec- 
trons. In both the electronic stream is in- 
dicated between cathode, grid, and_ plate. 
The cloud of them next to the cathode 
creates the space charge, kept close to the 
cathode by the repelling effect (shown by 
arrows) of the negatively-charged grid. 
The radio-frequency potentials induced in 
the cathode decrease or alter- 
nately, the liberation of electrons and the 
closeness of the space charge to the cathode. 
When the charge on the cathode is more 
positive than its average value, the elec- 
trons are held by it, fewer fly off, and the 
space charge is drawn to the cathode. When 
it is more negative, the opposite is true— 
more electrons are driven off, and the space 
charge is pushed further away, so that more 
of its contents fly through the grid to the 
plate. 


increase, 


FILAMENT-BIASING VOLTAGE 


Now, in ordinary practice, the cathode of 
the tube is at or near ground potential. 
The problem here is to keep it isolated from 
ground potential, so that the radio-fre- 
quency input will be effective. With the 
heater type of tube (Fig. 3A) the problem 
is a simple one. With the filament type 
(ordinary cathode) the problem is not so 
simple. Several methods are possible (Fig. 

(Continued on page 1269) 


In this rear view of Mr. Brown’s receiver, each part is lettered to correspond with 


electron in the charge from the cathode. 
Hence it is important to keep the space 
charge close to the cathode. 


The capacity of Cl is .0005-mf.; of C2 and C3, 
TA is an 85-millihenry R.F. choke. 


the schematic diagram above. 
each OOl-mf.: and of Ck. .0001-mf. 
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A New Receiving-Set Combination— 
the Neutroheterodyne 


2 Use of High Intermediate Frequency Obviates Double-Spot 
Tuning and Enables Effective Use of R. F. Neutralization 


( \ 
Slee 7 


HE last few years have seen a 
marked improvement in all types of 
receiving sets, but practically all 


present-day sets make use of one of 
three fundament: al circuits, the regenera- 
tive, the tuned radio-frequency, or the su- 
perheterodyne. Several other circuits, such 
as the untuned radio-frequency, reflex, and 
super-regenerative, have proved less satis- 
factory for most constructors, and hence 
are little used. 

The regenerative circuit was for a long 
time the most popular because of its sim- 
plicity, cheapness, and efficiency. Its main 
disadvantage lies in the fact that it is usu- 
ally the cause of serious annoyance to the 
users of other receivers for miles around. 
Moreover, it is unable to give sufficient 
amplification to operate a loud speaker on 
distant stations without being forced to the 
point of distortion. 

The use of one or more stages of tuned- 
radio-frequency amplification, ahead of 
either a regenerative or non-regenerative 
detector, results in a fairly sensitive re- 
ceiver. The main difficulty that must be 
overcome in such a receiver is the tendency 
toward oscillation as the result of inter- 
stage coupling. This may be partially over- 
come by neutralization and by careful ar- 
rangement of apparatus. The recent de- 
velopment of the shielded neutrodyne has 


completely overcome this defect, and re- 
sulted in a set which offers exceedingly high 


efficiency, good selectivity, and wonderful 
tone quality. 

The superheterodyne circuit was devel- 
oped in order to take advantage, in the re- 
ception of broadcast frequencies, of the 
high amplification which may be obtained 
at much lower frequencies without tendency 


in the I. F. Amplifier 
By Herbert J. Reich* 


toward oscillation. This is accomplished 
by using an efficient low-frequency ampli- 
fier tuned to a fixed frequency between 30 
to 100 kilocycles. The incoming signal has 
superimposed upon it in the receiver an 
oscillator-frequency, of such value that it 
produces a beat-frequency, which corre- 
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HE receiver described in this article, 

when demonstrated in Ravio News 
Laboratories, proved remarkable in 
both its sensitivity and its quality; it 
went down to the “noise level,’ demon- 
strating that it gives all the power 
which can be used. The quality was 
high; cutting of side bands, which too 
frequently attends high selectivity, was 
absent. In this article the author gives 
the veasons which led him to design 
an I.F. amplifier for a frequency just 
below the broadcast band. The advan- 
tages of the neutrodyne and the super- 
heterodyne are thus combined, obtain- 
ing ample distance, high amplification, 
and faithful reproduction, with ease of 
operation and elimination of the annoy- 
ing double-reading effect, while the 
circuit is completely shielded and non- 
radiating. The theory is explained in 
this article, while complete construc- 
tional information and plans will appear 
ina een issue.—Eprror. 
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sponds to the tuned frequency of the am- 
plifier. Thus we may have an intermediate- 
frequency amplifier tuned to, say, 50 kilo- 
cycles. To receive a 1000-ke. carrier we 
tune our oscillator to a frequency of either 
1050 ke. or 950 ke.; giving us a difference, 


or beat-frequency, of 50 ke. which will 
pass through the amplifier. The super- 
heterodyne has another very great advan- 
tage, namely, extreme selectivity, resulting 
from the sharpness of tuning of the oscil- 
lator circuit. 


SUPERHETERODYNE PROBLEMS 

It has, however, one very great disad- 
vantage. It will be noted that, in order to 
receive a 1000-ke. station, it is possible to 
tune the oscillator to either of two set- 
tings; except at the ends of the tuning 
range of the oscillator, there are two set- 
tings of the oscillator for every station. 
It is evident that the upper setting for one 
station will correspond to the lower setting 
for some other station. Thus, the 1150-ke. 
setting for the 1000-ke. station will also 
give a 50-ke. beat frequency with a station 
operating on 1100 ke.; and the 950-ke. set- 
ting with a third station operating on 900 
ke. (See Fig. 1). The detector does not 
tune sufficiently sharp to eliminate the un- 
desired station, which differs in frequency 
from the desired station by only 100 ke; 
and hence the modulation of the undesired 
station produces interference. If either the 
intermediate amplifier, one of the stations, 
or the oscillator is slightly off its proper 
frequency the two beat-frequencies will not 
be exactly alike and there will result, in 
addition to the interference of the modu- 
lated frequencies, an audible heterodyne 
whistle. 

If the intermediate frequency were not’ 
an exact multiple of 10-ke., but were, for 
example, 52-ke., then to receive the 1000- 
ke. station we would set the oscillator- 
frequency at 1052-ke. or 948-ke. It would 
then give a 48-ke. beat-frequency with the 
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FIG, 1 
In the ordinary 
settings of the oscillator dial; 


__* Physics Department, Cornell University 


superheterodyne, operating at say 50 kilocycles, 
practically every station in the broadcast band tunes in Fa two 
as may be seen from Fig. 1 


( left). 


If we use instead a high frequency like 450 ke 
to its minimum—the last six low-wave channels of the band—as 
demonstrated in Fig. 2. The first detector easily tunes these out. 


OSCILLATOR FREQUENCY~KC. 


FIG, 2 


., we reduce the effect 
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In this schematic diagram of the 461-ke. superheterodyne here described, the (R.F.), and second-deicctor stages ts indicated. The values of parts, leyout, 
separate shielding of the oscillator, first-detector, first and second intermediate etc., will be given with working drawings in the June tissue. 


1100-ke. 900-ke. station, which would 
heterodyne the desired 52-ke.  beat-fre- 
quency and produce a 4-ke. audible whistle. 
A similar effect may be caused by another 
station of 1150-ke. or 950-ke. acting as the 
oscillator for the 1000-ke. station. 

In any such case, variation of the oscil- 
lator setting will change the value of both 
the desired and the interfering beat-fre- 
quencies, raising one and lowering the 
other; and so the pitch of the audible 
whistle will change as the set is tuned. The 
addition of a stage of tuned radio-frequency 
amplification ahead of the first detector 
helps somewhat in tuning out the interfer- 
ing stations, but does not completely solve 
the difficulty; particularly in a metropolitan 
district where there are many powerful 
stations, and it adds complications. 


or 


CHOICE OF BEAT-FREQUENCIES 

How, then, can we remedy this trouble? 
The obvious answer is by using such an 
intermediate frequency that there will be 
only one oscillator setting for each station, 
which is in itself an advantage in opera- 
tion. This may be done by using an inter- 
mediate frequency of about 450-ke., as is 
evident from a study of Fig. 2. Only at 
the extreme high-frequency end of the 
broadcast band is it possible to find a sec- 
ond oscillator setting, for either the oscilla- 
tor fundamental or the first harmonic. Inthe 
very short interval at the low-frequency 
end of the broadcast band, in which the os- 
cillator can heterodyne two stations simul- 
taneously, the undesired station is sepa- 
rated from the desired station by 900-ke., 
practically the entire width of the broad- 
cast band. The detector’s tuning is sharp 
enough to cut out completely the undesired 
station, and hence no interference of the 
type just described can take place. The 
same holds true tort the nearest station 
which might act as an oscillator. 

In the superheterodyne circuit just de- 
scribed we have gained several advantages 
over the tuned-radio-frequency circuit. We 
have retained the extreme selectivity and 
simplicity of control of the superheterodyne 
and even, though we amplify at a relatively 
high frequency, we amplify at just one fre- 
quency, instead of over the whole broad- 
east band, and therefore obtain uniform and 


stable amplification, It is not difficult to 


build a stable «amplifier tuned to 450-ke.; 
since the greatest difficulty in stabilizing 
is encountered at frequencies corresponding 
to the high-frequency end of the broadcast 
band, or higher. 

There still remains possible one important 
improvement; substitution, for the ordi- 
nary unshielded intermediate-frequency am- 
plifier, of the newly-developed neutralized 
and shielded — radio-frequency — amplifier, 
which, because of its proper design, gives 
as much amplification as the low-frequency 
amplifier ordinarily used in the superhetero- 
dyne, and is nevertheless perfectly stable. 

PREVENTION OF RADIATION 

The use of this high-intermediate-fre- 
quency amplifier makes. it possible also to 
reduce to a negligible amount the radiation 
of oscillator energy. Since, in the ordinary 
superheterodyne, the oscillator is tuned to 
almost the same frequency as the first de- 
tector (see Fig. 1), a large amount of os- 
cillator energy is radiated by the antenna. 
With the 450-ke. intermediate amplifier, 
however, the antenna circuit tuned to 
an entirely different frequency from that 


oa 
1S 


@ 


of the oscillator, and therefore such radia- 
tion may be almost completely prevented; 
providing the capacity between the primary 
and secondary windings of the antenna 
coupler is kept to a very low value. 

Now let us examine for a moment the 
shielded neutrodyne; two important diffi- 
culties must be overcome in the design of 
this receiver. The first of these is the sim- 
plification of its operation; the use of two 
or more stages of tuned-radio-frequency 
amplification results in at least three tuning 
condensers. Unless tuning is to be broad- 
ened to an undesirable degree, this neces- 
sitates the use of either vernier condensers 
or some complicated system of cams, cut 
for the individual set after completion. 
None of these methods is entirely satisfac- 
tory, for obvious reasons. 

The second problem is that of obtaining 
uniform amplification over the whole broad- 
cast band. It is a well-known fact that 
radio-frequency amplifiers are much more 
efficient at low than at high wavelengths. 
To remedy this, various schemes have been 
adopted, such as varying the primary-to- 

(Continued on page 1279) 


RFD 


The workmanlike appearance of Mr. Reich’s completely-shielded 7-tube superheterodyne, whose 


schematic diagram is shown above, can be seen at a glance from this picture. 


Complete construc- 


tional details will be given in the continuation of this article next month, 
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Building a Dynamic Speaker 


OOD electrodynamic cone speakers 

are expensive. For this reason a 

description of how to build one 

should be of interest to the home 
constructor. The writer gives here details 
of the method by which he successfully con- 
structed one. : 

There are two types of cone speakers, 
free-edge or the inertia-controlled (ninety- 
degree) cone type and the fixed-edge or 
wave or flat-cone type. ‘The former has 
been chosen as the one which will give the 
best results for the home speaker, inasmuch 
as this type reproduces all sound frequen- 
cies at any volume. In the flat-wave cone 
type there is a tendency to cut off the bass 
notes when operating at lesser volume. 
This type of cone vibrates within itself, re- 
preducing the higher notes by the vibra- 
tion of a small area about the center of 
the cone and the bass notes by vibration 
of the entire cone area. Therefore, unless 
sufficient volume is used the bass notes are 
lost. 

In the inertial type of cone speaker the 
sound is reproduced by the piston action 
of the rigid cone, which is supported at 
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Directions for Constructing an Electrodynamic Cone 
Loud Speaker Capable of Giving the Finest Quality 


By Edgar C. Nichols 


each end by a very flexible mounting. This 
type requires a baffle, separating the inner 


from the outer surface of the cone; so that 
the piston action of the cone will affect as 
large an air column as possible and there 
shall be no loss of energy, due to air slip- 
page around the greatest diameter of the 
cone. This baffle is very essential for the 
correct reproduction of the bass notes and 
should be made as rigid and as large as 
possible, within reason; that is, from four- 
teen to eighteen inches square. If the 
speaker is put in a case, the back should 
he left open so that volume may not be 
sacrificed. This case, too, may be consid- 


ered a part of the baffle. 
OBTAINING THE COILS 


‘Yo simplify as much as possible the con- 
struction ot the speaker, parts from a Mag- 
navox horn speaker, type R3, model B, 
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This cross-sectional view of the electrodynamic speaker gives most of the necessary 
dimensions; the other details being shown on the next page. 


have been used. These speakers are now 
antiquated, but many have been manutac- 
tured and sold, so there should be no diffi- 


This illustration clearly shows the 
shapes into which the supporting bars 
are bent. 


culty in securing one at a low cost. 
From this speaker we may obtain 
the electromagnet for the field and 
the armature coil for actuating the 
cone. To make coils of so many 
turns is impracticable for the home tit 
constructor. The bridge, which was used 
in the old Magnavox speaker to mount the 
diaphragm, may be used in our speaker as 
an adjustable mounting for the armature 
coil and the apex of the cone. The input 
transformer is used “as is” for the new 
speaker. 

The success of the speaker depends upon 
the rigidity of its construction and, as thi 
field electromagnet is very heavy, it musi 
be well supported. This is accomplished 
by three 4, x 14-inch brass rods, which arc 
bent to shape as shown in Fig. 1. The brass 
is annealed before bending, by heating ii 
to a dull red and then plunging it into cold 
water. These rods are fastened to the 
electromagnet by screws at the back of 
the magnet. The magnet is aligned by using 
washers as shims under these screws; so 
that it is actually adjusted to the axis of 
the cone. There is also required a vertical 
leg, made of bakelite or hard rubber, for 
a back support. The input transformer 
may be mounted on this leg. The electro- 
or field magnet draws one ampere at six 
volts, for a “flux density” of approximately 


' sixty thousand lines per square inch. This 


current may be supplied from the radio 
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A filter circuit for use before the primary of 
the speaker input transformer, which is wound 
with very fine wire. 


“A” battery or by the use of a full-wave 
trickle charger. 

When dismounting the old speaker great 
care must be taken to see that the fine 
wires of the armature coil, which is mounted 
on the diaphragm, are not broken. This 
armature coil must be so arranged in the 
new speaker that it may be adjusted to 
the field electromagnet. ‘To accomplish this 
it is mounted in the center of a double 
spiral made of very thin sheet formica or 
celluloid. (See Fig. 2). This is done in 
the following manner: the coil proper is 
supported on a tripod, which in turn is 
bolted and cemented, with household ce- 
ment, to the center of the double spiral. 
It is very important that the axis of the 
armature coil shall be at right angles to the 
plane of the double spiral. This double 
spiral, in turn, is clamped by the bridge 
which, in the old speaker, mounted the dia- 
phragm. The old diaphragm is discarded. 
The armature coil leads are then connected 
to their terminals on the electro-magnet, 
by means of helices made of very fine enam- 
eled wire. The coil is adjusted so that it 
cannot strike the poles of the electromagnet 
and the double spiral is clamped in place. 


CONSTRUCTING THE CONE 


‘The next step will be to manufacture and 


mount the cone, which is made of a cold-. 


pressed “water-color” paper. By many ex- 
periments this paper has proved to be the 
best for this purpose. The cone is six 
inches in diameter and the included angle is 
90 degrees. (See Fig. 3 for details of this 
cone.) The two edges for the glued joint 
are “feathered” with a razor blade in order 
to make a smooth job. Liquid glue is used 
here, being put on both edges, which are 
then placed together with a 1/16-inch lap 
and protected on each side by a strip of 
paper. <A pencil is then laid lengthwise 
of the joint and the whole is clamped by 
means of a wood clamp to a table until 
the joint is thoroughly set. When the cone 
is released the paper strips placed to pro- 
tect the joint are carefully torn away. <A 
narrow strip will remain along the joint, 
hut this is not objectionable. 


2 REQUIRED 
Fig 4 


¢. 


<—-- ae ———_——— — 
DETAIL OF DOUBLE SPIRAL 
FIG. 2 
DEVELOPMENT OF CONE 

- FG. 3 

Fig. 2 shows the double spiral on which is 
mounted the armature coil; Fig. 3, the dimen- 
sions of the faper cone; and Fig, 4 the dimen- 

stons of cone support. 


F1G.6 


A push-pull stage of A.F. amplification will 
supply undistorted power to the dynamic speaker, 


The larger end of the cone is supported 
by a flexible ring made of bookbinders’ 
“skives” of thin leather, or a support made 
of “gold beaters’ skin” may be used. If 
the latter is used it must be treated with 
glycerine after it is mounted, to take out 
the rustle. Liquid glue is about the only 
cement which will hold gold beaters’ skin 
to the paper cone and it must set thor- 
oughly. The skin must be cleaned with 
gasoline to remove any grease, before the 
glue is applied. Care must be taken that 
the skin is not stretched tight, especially 
as the glycerine has a shrinking effect. If it 
is too tight a drumming effect will be pro- 
duced, which is undesirable. (See Fig. 4 
for details of this flexible support.) (“Gold 
beaters’ skin” is a thin membrane, similar 
to sausage cases; and it is quite possible 
that a good quality of the latter, or per- 
haps a bladder, could be used for this pur- 
pose. “Skives” are very thin parings of 
soft leather, which must be made with an 
extremely sharp blade.—Eprror.) 

(Continued on page 1271) 


Suggestions for Power-Amplifier Current Supply 


How Batteries for a Power Tube Can Be 


Added to a 


Receiver, Increasing the Volume and Quality of Reception 


T frequently happens that the owner of 
a radio receiver thinks he is unable to 

use a power tube in the last stage of his 
audio amplifier, for the reason that his “B” 
socket-power unit is unable to supply the 
necessary high voltage. This is particularly 
true in neighborhoods supplied by direct 
current, and also in the case of some A.C. 
power units having a total output of 135 
volts. 

In territories where direct current only 
is available, operation from a “B” power 
unit is not entirely satisfactory, for the rea- 
son that the 110 volts usually available from 
the wall socket cannot be stepped up, as in 
the case of A.C.; and consequently, the out- 
put seldom exceeds 100 volts and, generally, 
is considerably less. Obviously, tf the set 
owner is to depend on his power unit alone, 
it is impossible to expect satisfactory re- 
sults from the use of a power tube of the 
171A type, since the minimum voltage re- 
quired for these tubes is 135 volts, and the 
maximum 180 volts. This is an altogether 
unsatisfactory condition of affairs; for mod- 
ern standards of reception demand the use 
of a power tube in the last stage of the 
audio amplifier, if the sounds issuing from 


the loud speaker are to have all the volume 
and realism expected of present-day radio. 

The set owner may, however, enjoy the 
advantages of power amplification at small 
cost by the simple expedient of using a 45- 
volt heavy-duty “B” battery in connectien 
with the power unit. In the case of D.C. 
“B” power units, one battery should be used 
for a total of 135 volts, and two batteries 
where 180 volts is desired, in order to secure 
the maximum output of which the UX-171LA 
tube is capable. 

In some cases where the original output 
of the power unit is around 100 volts, it is 
obvious that the addition of “B” batteries 
would make the total output voltage slightly 
in excess of that specified by the manufac- 
turer of the power tubes. This should not, 
however, occasion concern, for the reason 
that the resistance of the audio transform- 
ers, impedance wnits or other coupling de- 
vices causes a voltage drop and, conse- 
quently, the voltage at the tube socket will 
not be greater than specified. 

The batteries should be connected in 
series with the power unit in the following 
manner: the positive, or maximum “B--” 
lead of the power unit should first be dis- 


connected from the receiver, and a connec- 
tion is then made from this terminal to the 
negative post of the battery. If two bat- 
tcries are to be used, the negative, or “B—” 
terminal of the second battery should be 
connected with the positive post of the first, 
and the positive, or “B-L” lead from the re- 
ceiver connected with the positive terminal 
of this second battery. 

Where a power fube of the 171A type is 
used in the last stage, it is imperative that 
a “C” battery be used, both for the sake of 
high quality reproduction and for economy 
in operation. When the maximum plate 
potential is 135 volts, 22.5 volts of “C” bat- 


grid-bias; and when 180 volts is used on the 
plate, a 45-volt “C” battery is required. In 
view of the fact that no current whatever is 
drawn from batteries for biasing the grid 
of a tube, the “C” battery will last as long 
as though it were entirely disconnected from 
the receiver and standing idle. 

For those using the older type of receiv- 
ers, in which no provision is made for the 
use of a “C” battery, it may be said that its 
inclusion can best be accomplished hy se- 

(Continued on page 1272) 
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How to Build a Linen-Diaphragm 


Loud Speaker 


Complete Details for the Construction of a Loud 
Speaker Which Furnishes Excellent Quality and Volume 


VEU NEATUONA DNATA 


The side view of the 

double - diaphragm loud 

speaker; this shows how 

j the drive unit should be 

Hi mounted so that there will 

be no strain on the driv- 
ing mechanism. 


~ ae 
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ait 
ACK in the primitive days of radio, 
when it was a feat worthy of strong 
men and true to get a station broad- 
casting music fifty miles distant, 
loud speakers were something one read 
about, but seldom saw. If a newcomer 


wanted to listen to a program, one of the 
headphones was detached from the head- 
piece and given him and then, in a very 
uncomfortable attitude, each sharer of the 
phone stopped one of his ears with his fin- 
ger and tried to follow the radio entertain- 
ment with the other. 

Then came a day when sug- 
gested that, if a phone were placed dia- 
phragm-down near the bottom of a_ bowl, 
music could be heard all over the room— 
well, heard nearly all over the room. The 
truth of the matter is that, as most of us 
were lucky to have one tube for a detector, 
and audio amplification was something yet 
to be dreamt of, it was necessary to place 
an ear very close to the bow! in order to 
hear anything at all. 

Then came the simple horns to which a 
headset could be clamped; then the first 
electrodynanxic speakers, using a horn and 
requiring lots of power to operate; then the 
electromagnetic horn speakers and cones, 


someone 


By John M. Thompson 


the newer types of electrodynamic cones 
and, lately, the linen-diaphragm speaker. 
This type of speaker, an example of which 
was described in the March issue of Ranio 
News, has become popular over-night with 
experimenters, for it is something fairly 
simple in construction. The frequency- 
range and tone quality obtainable from this 
speaker is remarkable and, if the con- 
structor follows the directions presented 
herewith, he should have a loud speaker of 
which he can be proud. The total cost of 
that built by the writer, according to the 
specifications below, was under $10. 
CONSTRUCTION 


OF FRAME 


The first operation is the assembly of 


The 8-inch diaphragm and the unit, mounted 


in position, are here shown. Compare the 
frame work with the sketch below. 
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COUPLING BOLT 


BACK VIEW OF FRAME 


SIDE VIEW OF FRAME 


Fig. 1—The details of the construction of the wooden frames, for both the large and the small 
diaphragm: also, the mounting of the loud-speaker unit. 


the wooden frame upon which the linen dia- 
phragms are stretched. The back view of 
the frame, Fig. 1, shows how the various 
pieces of cypress or other suitable wood 
are cut and mortised together. This con- 
struction should be followed for, if the 
parts of the frame are not securely fastened 


| 
| 
| 


The front view of the speaker, “showing the 


24-inch diaphragm. 


by glueing, a rattle will be introduced in 
the speaker that cannot be eliminated with- 
out a great amount of trouble. After the 
pieces A and B have been glued, the corner 
pieces FE are attached. The pieces marked 
C and D are next joined and screwed to 
the sides B, making sure that the pieces 
D are centered. 

While the joints of the wooden frame 
are drying, the two linen diaphragms are 
prepared. It is necessary that a hem one- 
half inch wide be sewed along each side of 
both the large and the small squares; the 
one being 26 inches square and the other 
8 inches. 

When the joints are thoroughly dried, 
the large square of cloth is placed over the 
front of the frame, tacking down one edge; 
be careful to place the tacks fairly close to 
one another, so that there will be little 
danger of the cloth’s pulling out. When 
one edge has been fastened stretch the 
linen as tightly as possible and tack down 
the opposite side. This process is repeated 
for the other two sides. The 8-inch square 
of linen is fastened to the rear frame in 
the same manner. 


PREPARING THE DIAPHRAGM 

Now locate the exact centers of both 
diaphragms and carefully, with the point 
of a compass or a sharp nail, force a hole 
in the linen. Be careful not to break any 
threads, but spread them apart until the 
hole is 14-inch in diameter. Then prevail 
upon one of the ladies of the family to 
work a button-hole stitch around these two 
holes. 

(Continued on page 1274) 
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roducing R. F. Oscillations with a Buzzer 


OST 
ments and tests require the pres- 


radio-frequency measure- 

ence of a source of radio-fre- 

quency current. The frequency or 
wavelength must be known accurately at 
all times, and in many cases this current 
must be modulated at audio frequencies. 
Such current is required in cases when it 
is desired to measure the capacity of a 
condenser, the inductance of a circuit, the 
wavelength of a circuit, etc. Also, a source 
of radio-frequency current is often very 
valuable, and frequently indispensable, 
when adjusting or testing a radio receiver; 
it is desirable for balancing a neutrodyne, 
matching the intermediate stages of a super- 
heterodyne, adjusting a gang condenser, etc. 


In a well-equipped radio laboratory the 
vacuum-tube oscillator is the most usual 
source of radio-frequency currents. In cases 
where the current required must be modu- 
lated, a radio-audio-frequency oscillator is 
used. Such apparatus is rather compli- 
cated, but is essential when precision meas- 
urements are to be made. In reality, it 
comprises the elements of a small radio 
transmitting set, and could be used as such 
if it were connected to an antenna. 


Although vacuum-tube oscillators are ab- 
solutely essential in a laboratory, they pos- 
sess certain characteristics which make them 
unsuited to the requirements of the aver- 
age experimenter. In the first place, 
vacuum-tube oscillators cannot be accurately 
calibrated as to wavelength or frequency, 
and they must be checked each time with 
«a wavemeter before they are used. This 
is because slight changes in either grid or 
plate potentials will change the frequency 
of the generated current. It is therefore 
necessary for the experimenter to have both 
a wavemeter and an oscillator—rather ex- 
pensive equipment for home use if the in- 
struments are to be sufficiently accurate 
for measuring purposes. 


BUZZER METHODS 
The experimenter or set builder who 


B, buzzer; 


R, variable-resistance control; and C, control 
for variable condenser. 


Panel view of buzzer-oscillator. 


The Theory, Operation and Construction of an 
Oscillator Using a Buzzer Instead of a Vacuum Tube 


By Emil Reisman 


makes an occasional measurement, and who 
does not have the apparatus or time to set 
up a vacuum-tube oscillator, may use a high- 
frequency buzzer for providing a source of 
modulated radio-frequency oscillators. The 
oscillations generated by such a device are 
damped, but in most measurements, this is 


FIG. 3 


Three arrangements of a satisfactory buzzer- 
oscillator. Fig. 3 represents that pictured in 
this article. 


not objectionable, and in many cases it is 
essential. With the buzzer method it is 
impossible to obtain the high degree of 


‘precision that may be secured with a 


vacuum-tube oscillator; but the accuracy 
obtained is usually sufficient for all prac- 
tical purposes. Also, a buzzer generator 
is very much easier for the beginner to 
operate. 

One of the most satisfactory methods of 
using 2 buzzer for the generation of radio- 
frequency oscillations of a definite fre- 
quency or wavelength is shown in Fig. 1. 
The tuned circuit is made up of the coil L 
and the condenser C, which are connected 
in shunt with each other; and the frequency 
to which the circuit is tuned is determined 
by the value of these two units. The buz- 
zer is shown at B, the battery which oper- 
ates the buzzer at A; and R is a rheostat 


which regulates the current passing through 
the buzzer. In operation, the condenser C 
is charged when the contacts of the buzzer 
B are open, closing the battery circuit; and 
when the contacts of the buzzer close the 
condenser immediately discharges through 
the eoil L, giving rise to a train of oscilla- 
tions in the circuit LC. 

A careful examination of the cireuit will 
explain the operation of the buzzer. It 
will be noticed that the buzzer, rheostat, 
battery and coil are connected in a series 
circuit, and that this circuit provides a 
path for the buzzer current. When the cur- 
rent starts to flow in this circuit the iron 
core of the buzzer becomes magnetized, be- 
‘ause of the current flowing through the 
winding. The vibrator or contact arm of 
the buzzer is attracted to the core by the 
magnetic force and this opens the battery 
circuit. When the battery circuit is opened 
the iron core of the buzzer loses its magnet- 
ism and as a result the spring causes the 
contact arm to return to its original posi- 
tion. This operation allows current to pass 
through the circuit again and the operation 
is repeated. In the case of a_ high-fre- 
quency buzzer the contact arm of the buz- 
zer may vibrate fast enough to produce a 
note having a frequency of 500 cycles. 

Another form of generator for radio- 
frequency oscillations is illustrated in Fig. 2. 
A circuit of this type produces highly- 
damped oscillations; but the frequency or 
wavelength is not dependent upon the cir- 
cuit LC, as in the case of the oscillator illus- 
trated in Fig. 1. C is a fixed condenser 
having a capacity of 2 mf., and IL is a coil 
of 2 or 3 turns of wire. When measure- 
ments are made with an instrument of this 
type the coil is closely coupled to the cir- 
cuit which is to be measured and, as the 
oscillations in circuit LC are highly damped, 
the oscillatory circuit coupled to L will be 

(Continued on page 1270) 


The rear view of the panel opposite, L, in- 
ductor; C, condenser; R, variable resistor; and 
A, 4%-volt battery. 
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ONE A.F. STAGE ENOUGH 
Editor, Raptio News: 


I get so many helpful pointers from your ex- 
cellent magazine that I am moved to pass out a 
little advice which I hope may be helpful to some 
of your readers. Now that the attention of so 
many has turned to the development of tone quality 
and exact reproduction, it seems to me that the 
majority of home set builders are overlooking the 
most simple and most effective means of bringing 
out the low tones in all their fullness and the high 
ones without noticeable flattening. 

With the advent of the power tubes the radio 
set came to have possibilities of becoming a real 
musical instrument; and for their advent may 
Allah be praised. I will describe the changes I 
have made in the last set I built; and, since the 
changes would not be practical in some types of 
sets, it will become evident to the owners of these 
types at once. I built a five-tube tuned-radio-fre- 
quency outfit, using the Freshman Masterpiece kit 
of coils and condensers. In most circuit diagrams 
which have come to my attention, the filaments of 
both the R.F. tubes and that of the detector tube 
are controlled by a single rheostat. I have intro- 
duced a separate rheostat to control the detector. 
This change is very important if the maximum 
clarity is to be obtained. 

I provided a separate “‘B” battery lead for the 
R.F. stages, as well as one for each of the audio 
stages. Directions with most circuits which I have 
seen show 90 as the proper voltage on the R.I. 
tubes. My experiments have shown that a voltzge 
of less than 45 gives the best tone quality and does 
not lower the volume noticeably. I use the de- 
tector voltage output on the “B” unit for both the 
detector and the R.F. stages. This is “change” 
number two. 

My set is being operated in Detroit, where 
there are three or four high-powered stations. On 
such stations as WTAM, WGY, KOA, KDKA, 
WBBM, WCCO, WOR, etc., the voltage should 
go up to about sixty-seven on the R.F. stages. 
But change number three is the most important 
and is equally as simple. Having a separate “B” 
lead for the first stage of audio frequency, it is 
easy to place a CX-371 power tube in its socket and 
to apply 180 volts (providing you have a suitable 
“B” unit) to its plate. Arrangement must, of 
course, be made for around 40 volts of “‘C” battery 
for this tube. The second stage of audio amplifi- 
cation is not used, of course. And this is the last 
of the necessary changes. 

There are certain requisites, however, which are 
very essential, I believe. The first is a power 
unit; very few would attempt to use dry batteries 
with such a drain, I suppose. The next requisite 
is a good speaker, preferably the heavy-duty type 
(I use the Western Electric 17-inch cone). The 
transformer used in my own set has a very great 
deal to do with its clarity, I am sure. I used the 
General Radio Co. combination for first and second 
stages of audio. The last requisite, and not the 
least important, is a very good ground. Again, 
however, if a storage battery is used for the fila- 
ment supply, the use of the small 80- to 100-hour 
radio battery is not satisfactory. I have both the 
120-hour automobile battery and this type, and have 
experimented with each of them. I find that the 
tone and volume, using a smaller battery with the 
arrangement described above, does not compare 
with that which may be had with the use of the 
automobile battery, 

The tone quality which is obtained by this ar- 
rangement is unbeatable, I verily believe. The 
noises which a two-step amplifier introduces are 
absolutely gone. In fact, it doesn’t sound like a 
radio at all. The same fullness and roundness of 
tone is there when the volume is reduced to a 
whisper, and the R.F. rheostat will control the vol- 
ume perfectly. Curiously enough, the best tone is 
had on the outside stations mentioned above, and 
in most cases the volume is greater than the ordi- 
nary loud-speaker volume. The volume on local sta- 
tions is as great as that from the ordinary two- 
steps without power tube, and the clarity cannot be 
compared. When it is desired, while tuning, to 
use both steps of A.F. in the set it is simple to 
make the required changes and they require only 
a second, 

It is a source of much wonderment to me why 
home set builders as well as others with manufac- 
tured sets (where the changes are practical) are 
not using this arrangement; and if my experience 
had not shown that practically none, at least in 
this part of the country, use it, I wouldn’t think 
of suggesting anything so simple. 


Errot L. Green, 
3773 Tuxedo Avenue, Detroit, Michigan. 


MAKING RADIO DECORATIVE 
Editor, Rapto News: 

The science of radio having now reached a stage 
of development where its application in the form 
of radio reproducing instruments is more or less 
standardized, the amateur begins to turn his atten- 
tion to the art of radio. The cry of yesterday for 
“selectivity and volume” having been appeased, the 
demand today is for ‘“‘beauty and tone quality.” 
Here opens a new field as fascinating as the first, 
for those who like to make things. 

It need not be difficult or costly to give almost 
any radio a good setting, suitable to the most dis- 
criminating. The installation depicted in the ac- 
companying illustration was made with little effort 
and at small expense. To construct the front of the 
console compartment, two bread boards were used. 
The openings were cut out with a ten-cent scroll 
saw, and the boards were then cleated together at 
the rear. After the front had been sanded down 
and painted with lacquer a piece of green-gold silk 
cloth was glued across the two openings at the 
back. This shade of cloth gives a shadow effect 
that is quite inconspicuous, The silhouette of glazed 
black paper, which was purchased for a few cents 
at a store handling lampshade materials, was sim- 
ply laid on the wet lacquer, where it adhered when 
the lacquer dried. 

The console front piece was fastened to the side 


Mr, Chatterton’s built-in radio set and ampli- 
fier are a delight to the eye, as well as to 
the ear. 


walls of the cupboard with cleats; and the shelf 
was placed loosely above the front piece, so that 
the shelf board can be moved back and forth to 
allow of attaching the wires at the rear of the cup- 
board. The console compartment was lined with 
“Balsam Wool’ to absorb echoes. 

The set, in this instance, is a modified Browning- 
Drake employing all dry-cell tubes, with a power 
tube and high-quality transformer audio amplifiers. 
The “C” batteries are contained in the plain wal- 
nut set cabinet and the dry-cell ‘‘A” batteries are 
placed on the shelf at the rear of the cabinet, where 
they are out of sight, and yet convenient to reach 
for changing. The console cémpartment contains 
the heavy-duty “B’ batteries and a home-made 
“ortho”’-type horn speaker in series with a cone 
speaker. The upholstered chair placed in front of 
the installation helps to improve the tone. * 

When the cupboard doors are closed the whole 
outfit is entirely concealed from view, as well as 
protected from dust and molestation. 


G. A. CHaTTERTON, 
Lakewood, Madison, Ws. 


HOW LONDON REALLY CALLS 


Editor, Ravio News: 

I am glad to report to you that with a home-built 
short-wave receiver (following the circuit you pub- 
lished in October, 1927), London, England, is re- 
ceived practically every day. They do not seem to 


transmit on Saturdays and Sundays. No one who 
who has heard the real thing could be fooled in 
the manner of your story in the March number, 
“This is Station 2LO, London, England,” for the 
announcements never include the call letters. They 
say simply, “London calling,” or “London is call- 
ing.” I set my watch by Big Ben, and so have 
Greenwich time direct. The program starts at 2 
p. m. (E. S. T.) with chimes of Big Ben and the 
clock striking seven. 

At times I can hear it faintly on the loud 
speaker; with the phones the concerts are worth 
listening to. Dance music seems to be reserved as 
an extra from Daventry from 11 to 12 (Greenwich 
time). I think, judging from the character of the 
music sent out, that Roxy’s Saturnalia would last 
about one night. 

Instead of transformers, I use three stages of re- 
sistance amplification. I find that a 200 tube is far 
superior to anything else as a detector. 

I have read Rapio News consistently and know 
that when any advance worth knowing is made in 
radio you will be among the first to publish it. For 
instance, you published the Everyman Circuit a 
year before another paper brought it out and fea- 
tured it. 

I thank you for the short-wave circuit, for it 
seems wonderful to me that I can sit down and 
really enjoy day by day the programs from Lon- 
don. I hope, though, this circuit does not become 
too popular, for the combined squeals and howls 
caused by inexperienced operators would put a 
blanket on ‘‘London calling.” 

Another thing, if a law was passed prohibiting 
jazz until after 11 p. m. each day, the interference 
problem would be solved; for a lot of stations would 
have to close down, having nothing to broadcast. 
Moreover, it should be made illegal for announcers 
and Roxy to laugh at their own jokes, on the 
grounds of using the air for false pretenses and the 
hollow and unnatural character of most of the 
laughs, or guffaws. 

I had this letter in the envelope sealed, ready to 
mail; but opened it to tell you that the reception 
from London this evening (February 28) was re- 
markable. I put on one stage of transformer A.I’. 
to above and the dance program from the Hotel 
Carlton was heard with fine volume on the loud 
speaker. -The program finished with Big Ben strik- 
ing midnight. STaNnLEY C, Pace, 

King Ferry, New York. 


PATIENCE AND PERSEVERANCE 


Editor, Rapvto News: 

I want to congratulate you on such a remarkable 
hook-up as the Qualitone Six. Being one of just 
ordinary radio knowledge, I was rather dubious 
about attempting it. During the time I was _bal- 
ancing it, I was ready to give everybody a good 
cussing, The instructions say twenty minutes 
to balance; it took me about twenty hours. Never- 
theless, it is now balanced and I hear stations I 
never heard before. 

I have had it in operation, and have logged sev- 
enty stations, among them PWX, Havana. It is a 
great pleasure to sit down and listen to some of 
these 50- and 100-watt stations. I only made one 
substitution, that being in the use of Amsco vari- 
able condensers. When you make a better set, 
let me know. 

L. C. Braprorp, 
(Kentucky) 

(Unfortunately, copies of the October, 1927, 
issue of Ravio News, describing this set, are not 
available, so that this office cannot supply them; 
and we omit Mr. Bradford’s address, so that too 
many readers will not ask to borrow his copy.— 
EpiTor.) 


THE PERIDYNE MAKES A HIT 


Editor, Rapvio NEws: 

I have built some fifteen hundred different types 
of receiving sets, including the “Hot Spot 14;” but 
up to date, I have never built a machine that has 
developed such wonderful efficiency, with such sim- 
plicity in construction, with such a marked improve- 
ment over an old design, as your “‘Peridyne Five” 
has proven. 

The clarity of reception that we have been able 
to obtain with this machine is so remarkable, and 
the compliments of my friends and associates, some 
of whom are highly developed technically in radio, 
has prompted me to take this liberty to write this 
letter of congratulation to you. And I can honestly 
state that this machine can be placed beside any 
make of radio, either commercial or amateur-built, 
and meet with the greatest of approval. We are 


‘now making an “ABC” power pack, to eliminate 


the batteries, and to operate from lighting circuit. 
When this machine is put into a tonsole cabinet 
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I will try to send you a photograph of it, as I am 
very proud of this set. Thanking you for your 
publication of this set, and extending to you the 
good wishes of my associates and set builders, I am, 
Yours very truly, 
j..G. Perris, 
Okolona, Mississippi. 


FROM “DOWN UNDER” 


Editor, Ravto News: 

Last October I built the 18-1500-meter receiver 
described in July, 1927, Rapio News, and it is 
“the goods.” I might first state that it is the 
first and only set I have ever built or operated. 
I would have written sooner; but I wanted to 
give this little 3-tuber a fair test in midsummer. 
(Mid-summer in Australia comes during the months 
of a northern mid-winter—Epitor.) Instead of 
.90035-mf, condensers, I fitted two. 17-plate Pilots; 
and the total cost of components was under £13 
($65). At present I have only the one coil form. 
covering from 180 to 550 meters; I could not 
procure the standard coils specified, so made one, 
I have a 15-shilling British speaker unit on the 


gramophone tone arm, and the volume would sur- 
prise you. I have been told that it has been heard 
up to 1500 yards away; and I have heard it my- 


ETTERS for this page should be as 

short as possible, for so many are re- 
ceived that all cannot be printed. Unless 
a set is made from a published descrip- 
tion, a schematic sketch should be sent; 
photos can be used only to illustrate a 
novelty, and then only if large and very 
clear. Inquiries for information not given 
here should be sent to the constructor 
direct; but he should NOT be asked to 
furnish data already published, here or 
elsewhere. 


This department is for free discussion 
to the extent that space permits; but 
RADIO NEWS accepts no responsibility 
for the opinions of readers as to the rela- 
tive merits of apparatus and circuits. 


self quite plainly—in fact, every word of a song, 
at a distance of 200 yards. 


I have tuned in and clearly heard amateurs 
working on only 13 and 28 watts, 750 miles away. 
I have had one amateur on 50 watts at 600 miles, 
with good loud-speaker volume and excellent tone. 
2YA, New Zealand, 1,700 miles and KZRM, Manila 
(Philippine Islands) on the phones at nearly 4,000 
miles; last Saturday night I heard every round of 
the fights. Not bad on the broadcast band with 
three tubes in midsummer. I am _ using three 
Radiotrons and Columbia dry cells and find the 
set very economical to operate and easy to tune. 

I must sincerely thank your splendid journal 
for having offered its readers such a wonderful 
little three-tube set. I get better results than four- 
and five-tube sets. My aerial is a single strand 
of Belden wire, 63 feet high. 

My location is central west in New South Wales, 
on the Western railroad near Dubbo, 280 miles 
west of Sydney. My nearest class A _ stations 
are 2FC and 2BL at Sydney. I trust you will 
be interested and wish Rapio News every success. 

Hitton SAuNDERS, 
Wongarbon, New South Wales, 
Australia, 


(Continued on page 1293) 
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Radio ef Sf | Radi ef Sf | Radio ef SZ | Radio ef $3 
Call BROADCAST STA. SZ 3% Call BROADCAST STA. &S 3% Call BROADCAST STA. SZ 3% Call BROADCAST STA. &2 3% 
Letter Location = = as Letter Location = = 6 F Letter Location F =e = | Letters Location SS cg FA 
' 
WJBU Lewisburg, Pa........ 214 +100} WLIT Philadelphia, Pa...... 405 500; WNOX Knoxville, Tenn...... 265 WRM Urbana, Iil.. _ .273 %*500 
WJIBW New Orieans, | 238 30} WLOE Chelsea, Mass...... 2 WNRC_ Greensboro, N. ow ee 250}; WRK Hamiiton, Ghio....... 05 100 
WJBY Gadsden, A’ 234 5 WLS {Onions i Se New York, N. Y 5 WRMU NewYork,N. Y. (port.) 201 100 
WJBZ Chicago Helehts, TH..: 208 100 LSI See w San Antonio, ee 5000 (2X AO, ship, 105.9 meters, 100 watts) 
WJJD Mooseheart, Ill.. : 5 ©6000 LTH Brooklyn N Y.. a 500 | WRNY }+New York, N. 326 
wi 4 ye nd.. 500 wees ae i See 24 500 ( 0.91 meters, 500 watts) 
lid bula, Ohio... : 30; WL tCin Shelby. Ohio aed 204 10; WR Terre Haute, — 
Win-Wox ‘ome. Mich — (Aso 52.02-49. 36. meters _ watts) Union City, T - 205, 15| WRR Dallas, Tex 3 
4 32 meters, 35 watts) WLWL earny, N. Charleston w. Va. wee Oe 50| WRRS_ Racine, Wis..... 
IZ od York, N.Y... ead 30,000 | WMAC azenovia, N. Davenport, Iowa..... 375 5000} WRST _ Bay Shore, Ra 
(3XL, 59.96 meters, 30 k.w.) WMAF So. Dartmouth, Mass. 428 500| WOCL Jamestown, N. Y..... 224 25| WRUF Gainesville, _ > 
WKA San Juan, Porto Rico.. 322 500} WMAK *Martinsville, N.Y... 545 °750| WODA Paterson, N. J...... 294 1 WRVA_ Richmond, Va........ 
WKAR _ Fast Lansing, Mich.... 278 *500| WMAL Washington, .. 242 500} WO! Ames, Iowa.......... 65 *1000| WSAI +Cincinnail, Ohio 
WKAV Laconia, N. H... . 224 50| WMAN Columbus, Eee 23 50] WOK See WMBB WSAJ Grove City, Pa 
WKBB Joliet, Ill.. .... 216 150| WMAQ *Chicago, Ill........ **447 *2500| WOKO Beacon, N. Y ..-- 216 500} WSAN_ Allentown, Pa........ 
WKBC Birmingham, PMS... 219 10} WMAY St. Louis, P : FS 100 | WOKT Rochester, N. Y... 210 500} WSAR_ Fall River, Mass.. 21; 
WKBE Webster, go eee seis 229 100} WMAZ oe Ga 500 | WOMT Manitowoc, Wis...... 222 100} WSAX Chicago, Ill. (port.)... 204 100 
WKBF Indianapolis, I Peace 252 250) WMBA port, RI, “(port.) aie 100 oo Philadelphia Pa...-..-« 349 WSAZ _ Huntington, W. Va. : 250 100 
WKBG Chicago, Ill. arabs 201 100| WMBB +Chicago, 1 ee 5000 | WOOD {Grand Rapids, Mich. 261 500| WSB Atlanta, Ga.......... 476 1000 
WKBH La Crosse, Wis........ 220 500| WMBC Detroit, Mich........ 100 oa Kansas City, Mo. a 500 | WSBC_ Chicago, Ill zl 232 500 
WKBI Chicago, Ill..... eee 216 50} WMBD Peoria Heights, Ill.... 205 250| WOR Kearny, N. J........ 2 WSBF St. Louis, Mo «aie Soe Soe 
WKBL Monroe, Mich..... . 205 15| WMBE ‘St. Paul, Minn....... 10 so 65.4 meters, 50 watts) WSBT South Bend, Ind...... 400 500 
WKBN 9 Youngstown, Ohio.::: 214 50| WMBF Miami oneh. ™ ..-. 384 500) WORD Batavia, Ill. +++. 252 5000} WSDA See WSGH 
WKBO Jersey City, N. J...... 19 500} WMBG Richmond, “ 220 50; Wos efferson City, Mo.... 422 500| WSEA Portsmouth, Va....... 263 500 
WKBP Battle Creek, Mich... 213 50| WMBH — Be ea a ieaiate 04 100| WOW _ Omaha, Nebr......... 1000 | WSGH_ Brooklyn, N. Y....... 227 500 
WKBQ New York, N.Y...... 219 500) WMBI tChicago, Ill........ **263 5000| WOWO Fort Wayne. i ae 229 *2500} WSIX Springfield, Tenn..... 250 150 
WKBS Galesburg, Ill. .. 217 100| WMBJ McKees ecaport, Penna... 232 50 ( 22.8 meters, 1000 watts) WSKC Bay City, Mich..... 273 250 
WKBT New Orleans, La. ae 252 50} WMBL Lakeland, Fla........ 29 100] WPA ee WQAO wsMm Nashville, Tenn..... 
WKBV_ Brookville, Ind. ee) i ae WMBM ° 10} WPCC Chicago, Ill...... 224 500} WSMB_ New Orleans, La 3 750 
WKBW Buffalo, N. Y......... 217 5000]; WMBO 100| WPCH tNew x. N: ¥. 326 500} WSMK Dayton, Ohio.... 200 
WKBZ Ludington, Mich.. 200 1 WwMBQ 100 | WPEP ukegan, Ill... 250 | WSPD_ Toledo, Ohio 4 250 
WKDR_  1+tKenosha, Wis. 248 15] WMBR 100 | |WPG —— City, pat WSRO Middletown, Ohio 100 
WKEN Ambherst, *, 8 204 750| WMBS ee 250 | WPRC Rs See 210 100} WSSH_ Boston, Mass......... 100 
WKJC Lancaster, Pa... 252 50| WMBW Youngstown, Ohio.... 50 | .WPSC Stave Colise, ~ (day) 300 500) WSUI Iowa City, Ia. ey) . . 476 500 
WKRC Cincinnati, 0 . 246 500} WMC _ Memphis, Tenn....... 51 500 | WPS Philadelphia, Pa...... 207 50] WSUN St. Petersburg, Fla.... 517 750 
KY Oklahoma a City, Okia.. 288 150| WMCA +New York, N. Y..... 500 | WPTF_ Raleigh, Nt Ae 54 500 | WSVS_ Buffalo, N. Y........ 204 50 
WLAC Nashville, Tenn...... 225 1000}; WMES Boston, Mass......... 21 50|} W — om. 3 ee 4 750} WSYR_ Syracuse, N. Y........ 294 500 
WLAP Louisville, Ky........ 268 *30| WMPC Lapeer, Mich......... 30} WQA co eee 231 250; WTAD = Quincy, Ill. 236 4 *250 
LB Minneapolis, Minn 246 500} WMRJ ong ck ae 207 10 WGAG-WPAP. FChittside, N. J.. 395 500| WTAG Worcester, Mass...... 517 250 
WLBC Muncie, Ind.......... 210 50} WMSG New York, N. Y.. . 236 500| 'WQBA Tampa, Fla.......... 238 250 wraa Cleveland, Ohio..... **400 *3500 
WLBF Kansas City, Mo..... 21 50} WNAC- weis scale Mass.... 461 500] WQBC Utica, Miss. (day). - 225 AQ Eau Claire, 2 254 500 
WLBG Petersburg, Va....... 214 100} WNAD Norman, Okla........ 240 500/ WQBJ Clarksburg, W. Va.. 240 65 WTAR-WPOR Norfolk, Va.... 236 500 
WLBH Farmingdale, N. Y.... 232 30| WNAL Omaha, Neb......... 58 250] WQBZ Weirton, W. Va...... 250 60} WTAS_ Elgin. Ill.. 275 600 
WLBI East Wenona, Ill..... 238 250 ‘Also 105 sage 50 watts) was a eee 447 500} WTAW College Station, Tex. 484 500 
WLBL_ tStevens Point, V Wisc.. 333 *1000| WNAT}] Philadelphia, Pa...... : 100 | WRAF, Laporte, Ind......... 8 100} WTAX Streator, Ill.. voces 248 50 
WLBM Cambridge, Mass..... 231 50| WNAX Yankton, S. D. ins. 303 1000| WRAH Providence, R.I...... 250| WTAZ Richmond, Va........ 220 
WLBN Chicago, i. (portabite) 204 50 NBA Forest Park, Ill....... 208 200 (Has short-wave transmitter) WTFF Mt. Vernon Hills, Va.. 203 10,000 
WLBO Galesburg, Ill........ 217 100) WNBF_ Endicott, N. Y.. 07 50 || WRAK Escanaba, Mich...... 50| WTFIi Toccoa, Ga.......... 210 . 250 
WLBQ Atwood, Ill.......... 19 25| WNBH New Bedford, Mass. 261 250) WRAM Galesburg, Ilfl........ 248 50} WTHS Atlanta, Ga.......... 227 200 
WLBR_ Rockford, Ill......... 248 15| WNBJ Knoxville, Tenn...... 20 50 | WRAW Reading, Pa.......-.. 238 100] WTIC Hartford, Conn....::: - oe 500 
WLBT Crown Point, Ind 248 50} WNBO Washington, ow aiciave mann 15| WRAX Philadelphia, Pa...... 213 250| WTMJ Milwaukee, Wis 294 1000 
WLBV_ Mansfield, Ohio....... 207 50| WNBQ_ Rochester, Be aie ais 205 15 WRBC  Vaiparaiso, Ind.., RE 238 250| WTRL Midland Park, N. J... 207 15 
WLBW Oil City, Pa.......... 294 500| WNBR Memphis, Tenn....... 229 100| WRC Washington, D. C...**468 500} WWAE Chicago, Ill.......... 227 500 
wree ee Seas sag Pa tH = a Een. Th. (ime sigs.).. 2 ag WREC tMemphis, Tenn...... 2 100| WWJ Detroit, Mich........ 353 1000 
ron Mountain, Mich.. ; arbon Boise 2 New Orleans, La...... 
WLBZ Dover-Foxcroft, Me... 208 250] WNBX! Springfield, Vt.......: 342 «19 | WREN Lawrence, Kan....... 254 750| WWE New Orleans, La 246 «500 
WLC! Ithaca, N. Y....... 248 50| WNBZ Saranac Lake, N. Y.. 232 10 WRES Quincy, Mass. 217 =50| WWNC Asheville, N. C....... 297 1000 
WLEX Lexi ‘ton, teaat es: 216 50| WNJS Newark, N.J........ 950| WRHF Washington,D.C.(day) 322 150| WWRL +Woodside, N. ¥..... 200 100 
WLIB ce WGN (Has Dackagce iceman WRHM  {tMinneapolis, Minn... 261 1000! WWVA Wheeling, W. Va..... 517 250 
cl higher daylight power. **Standard or constant-frequency transmission. tRemote Control. 
LIST OF CANADIAN BROADCAST CALLS 
CFAC Calgary, Alta.. . 4385 500] CHCY Edmonton, Ale 517 250) CJOC Lecaaiiae? wt CKOC Hamilton, Ont........ 341 100 
CFCA ‘oronto, Ont. 357 500| CHGS Summerside, P . E. 1... 268 25 | CJOR Sea Island, B. CKOW Toronto, Ont... vost 608 
CFCF Montreal, Que........ 11 1650 | CHIC Toronto, Co ari 357 500] CJRM eae Jaw, Sask. CKPC Preston, Ont... a 8 
CFCH Iroquois Fails, vores ..». 500 250] CHMA Edmonton, Alta...... 517 250 | CJSC Toronto, Ont.... CKPR Midland, Ont......... 268 50 
CFCN' Calgary, Alta..... ee 1800 | CHME Mt. Hamilton, Ont.... 341 50 | CJWC Saskatoon, Sask. CKSH = St. Hyacinth, Was. vee OEe 50 
CFC Vancouver, B. C. CHNC Toronto, Ont.. . 357. 500} CJYC Toronto, Ont.. CKSM_ Toronto, Ont.. -.. 291 1000 
CFC Vitterts, F.C... cc cess CHNS' = Halifax, N 8: . 322 100 | CKAC Montreal, Que... CKUA Edmonton, Alta.. 517 +500 
CFCY Charlottetown, P.E. CHPC Vancouver, B. C . 411 1000 | CKCD Vancouver, B. C...... CKWX Vancouver, B.C... 22) 411 50 
CFGC Brantford, Ont. CHRC Quebec, Que . 341 5| CKCI Quebec, Que......... CKY Winnipeg, Man....... 384 500 
CFIC mloops, B. C CHSC Unity, Sask........... 268 50 | CKCK Regina, Sask......... 312 500 | CNRA Moncton, N. B....... 322 500 
CFLC C~Prescott, Ont... CHUC Saskatoon, Sask 330 500} CKCI Toronto, Ont....... 357 500 | CNRC Calgary, Alta......... 435 500 
CFMC Kingston, Ont.. CHWC Regina, S: 12 15| CKCQ Ottawa, Ont 35 100} CNRE Edmonton, Alta....... 517 500 
CFNB Fredericton, N. B CHWK Chilliwack, B. C 248 5| CKCR St. George, Ont....... 258 25 | CNRM_ Montreal Que... «-+- 411 1650 
CFQC_ Saskatoon, Sask....... CHYC Montreal, Que........ 11 750} CKCV Quebec, Que......... 341 50 | CNRO Ottawa, Ont.......... 435 600 
CFRB_ Toronto, On CJBC Toronto, Ont. 357 500| CKCX Toronto, Ont......... 517 500 | CNRO Quebec, Gus: ae ae 341 50 
CFRC Kingston, Ont CJBR Regina, Sas 12. 500|} CKFC Vancouver, B.C...... 411 50 | CNRR_ Regina, Sask......... 312 500 
CFYC Burnaby, B.C..... oe a+ 4) Edmonton, Alta... yeu rt CKGW Bowmanville, Ont..... 312 5000 | CNRS Saskatoon, Sask....... 330 500 
CHCA Caigary, Alta.. ICR Red Deer Alia. //°.. 387 1000 | CKLC Red Deer, Alta....... 357 1000 | CNRT Toronto, Ont... 357 500 
CHCS' Hamilton, Ont.. CJGC London, Ont....... ** 330 500 | CKMC Cobalt, Ont.......... 248 5 | CNRV Vancouver, B.C...... 291 500 
CHCT Red Deer, Alta.. CJGX Yorkton, Sask........ 476 500\| CKNC Toronto, Ont......... 357 500 | CNRW Winnipeg, Man....... 384 508 
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ADIO manufacturers are invited to send to Ravio News LasoraTorRIEs 


samples of their products for test. 


It does not matter whether or not 


they advertise in Rapio News, the Rapvio News Lasporatories being an inde- 


pendent organization, 


with the improvement of radio apparatus as its aim. 


If, after being tested, the instruments submitted prove to be built according 


to modern radio engineering practice, 


of merit; 
feature s in design and operation, 
the “IVhat New in Radio” 
for our readers shall deserve. 


they will each be awarded a certificate 
and that apparatus which embodies novel, as well as meritorious 
will be described in this department, or in 
department, as its news value and general interest 
If the apparatus does not pass the Laboratory 


tests, it will be returned to the manufacturer with suggestions for improve- 


ee 


ments. write-ups’ 
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sent by manufacturers are published in these pages, 


and ae pthc which has been tested in the Laboratories and found of 


good mechanical and electrical construction is given a certificate. 


As the serv- 


vice of the Rapto News Lasoratorigs is free to all manufacturers, whether 
they are advertisers or not, it is necessary that all goods to be tested be for- 


warded prepaid, otherwise they cannot be accepted. 
already on, the market will be tested for manufacturers free of charge. 


Apparatus ready for, or 
Appa- 


ratus in process of development will be tested at a charge of $2.00 per hour 


required to do the work. 


News Lasoratories, 230 Fifth 


Address all communications and all parcels to Ravto 
Avenue, i 


New York City. 


DRUM DIAL 


The drum dial shown here has a 
very attractive appearance and is 
a neat piece of mechanical work- 
manship; strong, light, precise in 
operation and easy to install, The 
motion of the controlling knob at 
the lower end of the little front 
panel is transmitted to the drum 
through a system of four pulleys 
and a soft flexible cord; the vernier 


ratio is approximately 1:9. The 
scale of the dial is approximately 
1%-inch wide and evenly calibrated 
from 0 to 200. It is translucent and 
illuminated from within by a small 
6-volt bulb, operated from the fila- 
ment-supply source. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO, 2114. 


CONE REPRODUCER 


A combination of refinement in 
appearance and excellence in repro- 
duction is exemplified in the loud 
speaker shown here. This instrument 
is of the cone type and has a speaker 
unit of floating-armature construc- 
tion. The paper cone, 71% inches in 
diameter, is glued to a kid-leather 


attached to 


in turn, 
the metal frame carrying the speaker 
unit. This frame takes the shape 
of a truncated cone, and is lined with 


ring which is, 


a thin felt. The speaker unit is a 
model of mechanical perfection and 
meatness; the windings are com- 
pletely enclosed by the pole pieces 
and by two cast aluminum shells. 
The vibrating armature is indirectly, 
through a lever system, connected 


to the cone. The graceful housing is 
of two-tone walnut, and lined with 
heavy felt to prevent undesirable re- 
flection of tones; the speaker is 
equipped with a built-in filter. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2117, 


| 


LOUD-SPEAKER UNIT 


A detailed description of the ex- 
cellent loud-speaker unit shown here 
was given in the April issue of 
Rapio News (page 1149) in connec- 
tion with that of the loud speaker 
to which Certificate of Merit No. 
2278 was issued, 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2300. 


“A-B” POWER SUPPLY 


A combination of an “A” and 
“B” power-supply unit in one hous- 


ing is shown here. The “A” unit 
is that described separately as No. 
2304; the ““B’” power unit has a gas- 
filled full-wave rectifier tube and 
supplies, through the binding posts 
mounted on the bakelite panel inside 
the housing, four different voltages, 
one for the detector and three for 
the different amplifying stages. The 
output voltages may be varied within 
very wide ranges by operating the 
two adjustable resistors mounted 
on the same panel. An output of 
approximately 30 milliamperes at 180 
volts has been measured. The iron 
housing is 8 x 10 x 12 inches and 
has a brown crystalline finish. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2302. 


“A” POWER UNIT 
This “A” power supply unit is 
built of the components used in the 


kit described below, and has the 
same operating characteristics. It is 
enclosed in an iron container, having 
a brown crystalline finish, 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2303. 


_“A” POWER-SUPPLY KIT 


The assembled kit shown here op- 
erates from the 110-volt 50-60-cycle 
house-lighting line. It consists of 
a step-down transformer, a rectifier 
of the dry (copper-oxide) type, two 
large low-resistance choke coils and 
two dry-electrolytic condensers of 
extremely large capacity. The sec- 
ondary of the step-down transformer 
is tapped, a fact which makes it 
possible to adjust the power unit to 
the different line voltages found un- 
der operating conditions. This unit 
has been found capable of delivering 
2% amperes at approximately 5.5 
volts, an output which meets the 
requirements of almost any commer- 
cial radio receiver; the current sup- 
plied is satisfactory in quality. <A 
detailed description of the dry-elec- 
trolytic condensers, used in this kit, 
is given elsewhere in this issue; see 
the “What’s New in Radio” depart- 
ment, 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO, 2304, 


LOUD SPEAKER . 
This reproducer is of the double- 
cone type; the paper diaphragm is 
approximately 22 inches in diameter. 


The speaker unit is of good mechani- 
cal and electrical design; it is of 
the balanced-armature type and has 
laminated pole-pieces of silicon steel. 
The connection between the cone and 
the vibrating armature is effected 
through a lever system. A_ small 
condenser (approximately .05-mf. ca- 
pacity) is connected across. the 
speaker coils of the unit. This in- 


strument has been found a_ very 
good reproducer with 
and volume, 


! regard to 
quality 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2305. 


VARIABLE CONDENSER 


This condenser is of excellent 
electrical and mechanical design, and 


; | A 


has a remarkably fine finish. It has 
a sturdy stator frame made of nickel- 
plated cast iron, which is drilled to 
give a choice of baseboard and panel 
mounting. The stator plates are 
soldered to the mounting and spacing 
bars and the plates of the rotor to 
the shaft and to one spacing bar. 
Both rotor and stator are silver- 
plated. The floating shaft may be 
removed, so that several of these 
condensers may be operated in gang, 
using a common shaft. This 23- 
plate condenser has a maximum 
capacity of approximately 450 mmf., 
and a minimum capacity of 25 mmf; 
its plates are of a shape such as to 
secure the most even distribution of 
the broadcasting stations along the 
dial. It is a French product, 


AWARDED THE RADIO NEWS 


LABORATORIES CERTIFICATE 
OF MERIT NO. 2307. 
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PHONOGRAPH PICK-UP 

The phonograph pick-up shown 
consists of three separate parts, the 
pick-up unit proper, the socket plug 
or adapter, and the volume control. 
The pick-up unit is of the conven- 
tional electro - magnetic _ balafced - 
armature type; it has a powerful 
horseshoe magnet and laminated pole 
pieces, and is enclosed in a nickeled 
case which is very easily attached 
to any phonograph. The adapter fits 
in any standard UX socket and for 
operation is inserted into the socket 


of the detector tube. The two bind- 
ing posts on top of the adapter serve 
to connect the leads of the pick-up 
unit and those of the volume control 
to the plate and filament prongs of 
the detector, through a built-in 0.25- 
mf. condenser. The _ reproduction 
from phonograph records by means 
of this pick-up, when operated in 
connection with a well built radio 
receiver, has been found to be very 
satisfactory. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2308. 


VARIABLE CONDENSER 


This 24-plate variable condenser has 
a maximum capacity of approximately 
490 mmf., and a minimum of ap- 
proximately 22 mmf.; its character- 
istic curve is very close to that of 
the  straight-line-wavelength. The 
stator and rotor plates are not flat, 


but are concentrically corrugated. 
This condenser can be mounted either 
on the front panel, through a single 
hole, or on the baseboard; in either 
case, the rotor may turn either clock- 
wise or counter-clockwise. The con- 
denser shaft is fastened to the rotor 
by a set-screw, and may be removed 
and replaced by a longer shaft to 
make possible gang mounting of sev- 
eral instruments. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2309. 


OUTPUT FILTER 


This output filter is designed to 
protect the windings of a _ loud- 
speaker unit from burning out, by 
preventing the flow through them of 
the heavy D. C. component of the 
plate current of the powe: tube used 
in the last stage. It consists of a 
choke coil and a condenser, both en- 
closed in a neat metallic case. The 
coil has an ohmic resistance of ap- 
proximately 670 ohms and an induc- 


tance of approximately 29 henries 
(measured at 128 cycles); the ca- 
pacity of the condenser is approxi- 
mately .02-mf. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2310. 


TAPPED RESISTOR 


This small but sturdy center- 
tapped resistor is intended to be con- 
nected across the filament of A.C. 
tubes of the 226 type. It has a value 
of approximately 20 ohms, and is 
tapped in the exact center. Another 
resistor of similar construction, which 
is designed for use with tubes of 
the 222 type, has a value of 15 ohms 
and is tapped at 5 ohms to provide 
a negative bias. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO, 2311, 


A.C. ADAPTER HARNESS 


The problem of how to adapt, 
without rewiring, a battery-operated 
receiver for use with A.C. tubes of 
the 226 and 227 types, is easily 
solved by the use of the A.C, adapter 
harness shown here. This may be 


used almost with any six-tube com-~ 


mercial receiver (except those of 
the superheterodyne type). Of the 
six adapters, four are designed for 
tubes of the 226 type used as radio- 
and audio-frequency amplifiers; one 
for a detector of the 227 type; and 
the last for a power tube of the 171 
or 112 type. The adapters for the 
226-type tubes are equipped across 
the filaments with center-tapped re- 
sistors of approximately 10 ohms. 
That of the power stage has a center- 
tapped resistor of approximately 46 
ohms. The harness is formed of 
eight rubber-insulated leads braided 
together; six of these supply the heat- 
ing current for the filaments at 1% 
volts, 2% and 5 volts, and the other 
two serve as grid returns for the 
direct- and indirect-heated cathodes. 


A sturdy low-resistance rheostat (ap- 
proximately 1%4-ohm) in the filament 
circuit is intended to serve as a vol- 
ume control. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2312. 


THREE-CIRCUIT TUNER 


The three-circuit tuner shown has 
two rotors, each 1% inches long and 


2% inches in diameter; one has 24 
turns of Litz wire, while the other 
has 16 turns tapped at the eighth. 
The secondary winding consists of 
57 turns wound on a bakelite tube 
3% inches long and 3 inches in 
diameter. Its inductance is aproxi- 
mately 254 microhenries (measured 
at 600 kc.) 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2318, 


REPRODUCER UNIT 


Unlike loud-speaker units of the 
ordinary type, which are permanently 
attached to the diaphragm of the 
air chamber or to the vibrating cone, 
the unit shown here is free and needs 
for sound reproduction neither a 
horn nor a cone. It can be oper- 
ated in conjunction with any sur- 
face of suitable size and responsive 
to vibrations, such as a door, cup- 
board, or window pane; especially 
effective results are obtained when 
it is used in conjunction with the 
sounding board of a piano. This 
peculiar feature makes this unit a 
very useful attachment to any port- 
able receiver. Its construction is 
of the conventional balanced-arma- 
ture type, and it is enclosed in a 
japanned aluminum case. It oper- 
ates in two different positions, either 
vertical or horizontal; in the former 
the unit simply rests on the vibrat- 
ing surface. In the latter, it is sus- 
pended by its hook in such a way 
that it is pressed by its weight 


against the responsive surface, with 
which it makes contact through the 
little ball at the end of the vibrat- 
ing reed. It is of German make. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2319, 


VACUUM TUBE 


The vacuum tube illustrated is for 
A.C, operation, and made in both 
the direct- and the indirect-heated 
cathode types. The former is of 226 
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type and requires 1.05 amperes at 
approximately 1.5 volts for normal 
operation. Its dynamic character- 
istics (with 84 volts on the plate) 
are: amplification constant, 8.83; 
plate impedance, 8,500 ohms, and 
mutual conductance, 1025 mbhos 
(measured value). This tube oper- 
ates very satisfactorily as either an 
R.F. or an A.F. amplifier. The tube 
with the indirect-heated cathode is 
of the 227 type, and is designed 
especially to operate as a detector; 
its heater requires 1.75 amperes at 
approximately 2% volts. The dy- 
namic characteristics (at 44 volts) 
are: amplification constant, 9.12; 
plate impedance, 7,500 ohms, and 
mutual conductance, 1215 mbhos 
(measured value). 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2320. 


ry 


THREE-CIRCUIT TUNER 


The amount of insulating material 
used in this three-circuit tuner is 
reduced to almost a minimum; all 
three windings are supported by thin, 
narrow celluloid strips. The pri- 


mary and secondary are each 33g 
inches in diameter, and spaced %- 
inch apart. The secondary is formed 
of 55 turns and has an inductance 
of approximately 232 microhenries. 
The tickler is 214 inches in diameter 
and has 40 turns. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2321. 


THREE-CIRCUIT TUNER 


The secondary winding of the 
three-circuit tuner shown here is 
constructed on the same principle as 
that of the three-circuit tuner men- 
tioned above, and is supported by 
four thin celluloid strips, which are 


. attached to two celluloid rings. This 


winding is 3 inches in diameter and 
consists of 55 turns of double-insu- 
lated coupled wire; it has an in- 
ductance value of approximately 220 
microhenries. The primary and the 
tickler are wound on two slotted cel- 
luloid rings. The primary is 2% 
inches in diameter, and the tickler 
134 inches. The coupling between 
the primary and the secondary may 
be varied within very wide ranges, 
by means of a specially-curved mount- 
ing bracket which attaches the pri- 


mary to the frame of this three- 
circuit tuner, 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2322. 


R.F. TRANSFORMER 
This radio-frequency transformer 
is of the plug-in, low-loss type. The 
(Continued on page 1295) 


Names and addresses of any manufacturers whose devices are described on these pages may be obtained by sending a stamped and self-ad- 
dressed envelope to the “I Want to Know” Department, RADIO NEWS, 230 Fifth Avenue, New York, N. Y. 
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MANUFACTURERS, PLEASE NOTICE 


A boon to the overworked 
radio manufacturer is _pre- 
sented in the advertising 
columns of the Philade — 
Daily News of Jan. 2 
“Electrical Pick-Up MA KES 
your phonograph and ra- 
dio.” Not so bad at all. 
We suggest that a few 
pick-ups be set turning out 
radio receivers; they could 
be made to sell very 


cheaply, we should guess, 
Contributed _ by 
Spotts. 


Benj. J. 


VERY AUTOMATIC 
In the Western Music & 
Radio aoe Journal, for 
Jan. 1928, yictured an 
siochrodyanenis oud speaker 
“equipped with a SHUT- 
DOWN transformer.” It 
may be necessary to teach 
these intelligent speakers 
when to cease playing; but 
doubtless the high notes of 
sopranos and tenors could 
be made to do the trick 
automatically. 
Contributed by 
William P. Bear. 


HELP! SUCCOR!! ASSISTANCE!!! 
A very wet item in the 
Wentworth Radio , Supply 
D/ I [i GOTCHAY) Company's catalog is a coil 


57 captioned the “DROWN- 
S| ING Drake.” Mike of the 
s Investigation Dept., ever 


ready to help in time of 
need, jumped in among the 
ether waves and rescued 
this bird—which we had 
hitherto thought one of the 
hardest to drown. Live and 
learn, say we. 
Contributed by 
T. C. Rumney. 


ag yy 
Wf f/}) jr 
Frey U 


DURN THEM PESKY SHOOTERS! 


In the Feb. 4 issue of 
the Radio World we find, 
under the head of ‘ ‘Trouble 
Shooting Test Set,” these 
remarks: . and the 
Double R ‘HECKER are 
shown herewith.’ But, 
alas and alack, we could 
see no picture. After great 
hardships and much expense 
we finally obtained the ac- 
companying portraits from 
the hinterland. “We hope 
you like it.’ 

Contributed by 
H. B. Closson, Jr. 


PAGE SIGNOR VOLTA HIMSELF 


New discoveries 


in the 
use of voltmeters set forth 
in The Kansas City Post of 


Jan, 28: “One of the most 
A>, useful investments to have 


a€:. around a set is a _ volt- 
PN meter. With it one can 
_, we fo tell whether the filament 


et GS¢ Koss \ and plate VOLT ACID can 
= 5 ~Z Yo. 


be neutralized with am- 
monium hydroxide, potas- 
sium or sodium hydroxide.” 
What can we say to any- 
| thing like this? 
Contributed by 
Richard E. Wiles. 


TRUTH WILL OUT 


In the Broadcast Weekly 
of Feb. 12 was found this 
very frank description “4 
a broadcast artist, “KFW 
10:03 to 11 P. M. Harold 
Reed, entertainer; Glenhall 
Taylor, PAINIST.” In our 
opinion that’s rather rough 
on the key-pounder; but he 
ought to be glad he wasn’t 
described as a cervicodynia, 
(Aw, use your own dic- 
tionary—ours is cracked.) 

Contributed by 
Ralph L. Power. 


ART FOR ART’S SAKE 
Aestheticism plus demon- 
{SOUNDS 7 BNE ed strated in the Vancouver 
LIKE Province of Feb. 13: ‘“Ra- 
dio Inlaid MAHOGANY 
TUBES SPEAKER AND 
STORAGE BATTERY.” 
It seems to us that this is 
carrying things too far. 
The old-fashioned glass 
tubes and storage batteries 
(whatever they’re made out 
of) are good enough for us. 

Contributed by 

Arthur VW. Freeman. 


HERE’S YOUR CHANCE 


Another of the well- 


known _ steps ps ws 

Science, _reporte by the —oeose 
Omaha’ Bee-News of Feb, [ATS WATT CALC SERVER 
5: “PHONOGRAPH ) 


eas 
Transmitted in 90 Seconds es) 
From WEAF to Set 25 -<\\ 
Miles Away.” Some eve- =\ 
ning, when your radio set ,.\¥Z 
isn’t behaving just as you © 
want it, phone to WEAF 3 
and they will send you 
canned music in short or- 
der. Simple? YN 
Contributed by 
Lloyd Monteith. 


TULLE 


prints in the press we shall be glad to 

have you clip them out and send to us. 
No RADIOTIC will be accepted unless the 
printed original giving the name of the 
newspaper or magazine is submitted, = 
date and page on which it appeared. 
will pay $1.00 for each Ru DIOTIC oe 
cepted and printed here. A few humorous 
lines from each correspondent should ac- 
company each RADIOTIC. The most hu- 
morous ones will be printed. Address all 
RADIOTICS to 


Editor, RADIOTIC DEPARTMENT, 
c/o Radio News. 


IL; you happen to see any humorous mis- 


USE FOR OLD BATTERIES 


On an instruction sheet 
supplied with the Westing- 
house Battery charger we 
find this interesting cap- 
tion: “Fig, 1—Method of 
Connecting Rectigon for 


(HOW MANY CANDLE-PO WER.) 
{HAS YOUR SAN LINE CAR 


charging automobile OF 
radio ‘A’ batteries.’”? Not 


for us, not even when 
Henry is dispensing his 
wares to the public at such’ 
a cheap price. Distilled 
water is still cheaper than 
gasoline. 


Contributed by. 
Davis. 


{PLAIN 


aA ° — 


Mrs. Lawrence 
SAY IT AIN’T SO, COMMISH! 

ent scrambled condition of 

the ether vouchsafed by J. 

P, McEvoy in Liberty of 

as WWW broadcasting over a 

? BAND of 980 KILOCY- 

CLES by authority of the 

. sion.’”? No wonder they tell 

us that gpecial apparatus 

is required to meet the de- 

Contributed by 

William R. Smith. 
Announcement of Cons- 
rad, in the February Deal- 
ers "Per sonal Edition of this 
showing “‘How to Make the 
Tropadyne SUPERDIP,” 
causes wonderment about 
course, some of these set 
owners tell wonderful 
things about what the faith- 
but we didn’t think it had 

such versatility. 

Contributed by 


Explanation of the pres- 

ow Feb. 25: “This is Station 

Federal Radio Commis- 

mands of the radio public. 

YOU GOT TO CATCH ’EM YOUNG 

magazine, of a _ diagram 
this acrobatic stunt. Of 
ful old Trope will fetch in; 
Phillip Morris. 


TURN THE CRANK 


Wild advertisement in the 
January issue of the Citi- 
gens’ Radio Call Book: 
“Audio Transformers sold 
in sealed NETS, they are 
fully guaranteed’ in every 
way.” In this cage, ladies 
and gents, we have the wild 
Audios transformum which 
must be caught in its native 


lairs, in nets which are 
sealed carefully so they 
won’t escape. Larry, do 
yer stuff! 


ace by 
C. Heidrich. 


EXIT LOUD SPEAKERS 


revolution fore- 


Another 
cast in an advertisement in 


the Hamilton- Carr Corp. — GEE Your? 
catalog: ‘“‘Wire for use as la D- FASHIONED ! ones 
hook-up wire, bell or 


ENUNCIATOR wire.’’ 
Let us whisper you a se- 
cret; Use this wire to con- 
nect up the next set you 
build and the connections” 
will do all the singing and 
playing. No use for the 
old cone, 

Contributed by 

Roy A. Jenkins. 


FAMOUS PARTNERSHIP DISSOLVED 
Interesting advertisement 
in the Detroit News of Feb. 
17, wherein is_ offered a 
3rowning & DUKE re- 
ceiver.” Evidently part of 
the radio combination de- 
cided to get out and now 
we have tobacco entering 
the field. We'll not walk 
a mile to ask Dad if he 
found a cough in a carload 
and is satisfied. 
Contributed by 
C. C. Whittaker. 


eee 


R.C.A. ENTERS NEW FIELD 


From the Bangor (Maine) 
Daily News of Jan 


4 Jan. 6 we 7 
have an _ advertisement (ea ee) 
which extols “RCA RADI- hrs I 

rv oh 


NAN 
ATORS.” It sure looks as al 
SF; 


if the engineers of that er 
~ 


company were afraid that \ 
perhaps a user might get } 
cold teet or something like 
that. Maybe the radiators 
are to be used in heating 
apartments or certain de- 
partments, 
a a tag by 
E, L. Dobbins. 


—— ——— 


MATRIMONIAL OR FINANCIAL? 


The San Francisco Ex- 
aminer of Feb. 5. states: 
“If this does not cover the 
whole wavelength BOND 
connect a .00025 condenser 
in series with ANT.” It 
might be marital because 
we heard the other night 
a wife say to her better 
99%: ‘Tune in and get 
on my wavelength” during 
an argument. Still, Wall 
Street is always a_ busy 
place. 


Hy} 


= (THIS DOES NOT. as 
Bs 2) |COVER THE WHOLE} 
any EL ENGTH 


Contributed by 
Hueter. 


i. i. 


“PAPA, BUY MIKE ONE” 


Mike of the Investigation 
Dept. made this plea when 
his attention was called to 
this item in the February 
Radio World, viz: “If a 
considerable RUM is pres- 
ent it may be due to an 
open 30-ohm - potentiom- 
eter. We admit that the 
"sterner of some rum we 
ave met was rather high; 
so we'll keep all such po- 
teritiometers for ourself. 
Mike’s too young. 

Contin’ by 
D. E. Mead. 
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y apowresd Department is conducted for the benefit of our Radio Experimenters. 
publish only such matter as is of sufficient interest to all. 


Conducted by C. W. Palmer 
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We shall be glad to answer here questions for the benefit of all, but we can 
Inquiries about comparative merits of apparatus cannot be answered. 


1, This Department cannot answer more than three questions for each correspondent. Please make these questions brief; if the inquiry is concerning 
a circuit other than a standard, published one, delay will be prevented by enclosing a diagram and other necessary information. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 


3. Sketches, diagrams, etc., must be on separate sheets. 


This Department does not answer questions by mail free of charge. 


4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question. If, however, questions entail considerable research work, intricate 


calculations, patent research, etc., a special charge will be made. 


Before we answer such questions, correspondents will be informed as to the price charge. 


COIL DATA 


(2273). Mr. A. Wedelich, St. Louis, Mo., writes: 


Q. “Please furnish me with a chart showing 
the simple calculation of coil windings. I have 
several books on radio, but most of them give 
rather intricate formulas that involve algebra 
and higher mathematics and are too deep for me. 

“The coils I wish to construct are for the 
broadcast band; the primary, secondary and 
tickler for radio-frequency transformers, antenna 
coupling coils, etc.” 

A. You will find below a chart of inductance 
coils suitable for use over the wavelength band 
between 200 and 550 meters with condensers of 
.00025-, .00035-, .0005- or .001-mf. This chart shows 
the size of the secondary coil for use in the 
coupler. The size of the primary and the dis- 
tance between the primary and secondary are 
matters which depend upon the particular cir- 
cuit in question and the size of the coil used. 
As an example, a radio-frequency coupling coil, 
to be used with a neutralized circuit when a 
3-inch tube is employed, can contain 15 or more 
turns of wire. In a circuit which is not neu- 
tralized, this value will have to be reduced to 
12 or 10 turns. In actual practice it is a simple 
matter to find the value which will supply the 
desired characteristics. 


The turns on a tickler coil for use in a regen- 


erative circuit can be figured at about two- 
thirds the number of turns of wire on the second- 
ary coil. This proportion, however, does not 
hold true in all cases, especially when vacuum 
tubes such as the 199-type are used. In this 
case, the size of the tickler coil will have to 
be increased, since this tube does not oscillate 
as freely as the 201A-type. 

The distance between the secondary and tick- 
ler coils also affects the size of the coil; and the 
use of resistors or condensers for controlling the 
regeneration also changes this value. The actual 
size of the tickler coil can easily be determined 
when the set is in operation. If the regeneration 
is too strong and cannot be controlled, the tickler 
coil should be reduced in size; while, if suffi- 
cient regeneration is not obtained, the size of 
the coil should be increased. 


Maximum capacity (MF.) 
of tuning condenser 
Wire Diam. of coil 


D.C.C. inches  .00025 00035 .0005 .001 
2 165 125 92 53 
24 122 92 68 40 
No. 20 3 90 69 54 35 
314 76 59 46 28 
4 66 53 40 25 
ve 140 105 81 50 
214 108 82 62 38 
No. 22 3 8&4 66 50 32 
3% 74 56 42 27 
4 it) 48 37 24 
2 132 100 77 45 
24 97 75 59 35 
No. 24 3 78 62 46 29 
3% 65 53 40 26 
4 53 42 35 23 


Maximum capacity (MF.) 
of tuning condenser 
Wire Diam. of coil 


D.C.C. inches .00025 .00035 0005 001 
2 120 93 69 +t 
2%, 89 70 52 34 
No. 26 3 72 56 45 28 
3% 61 48 37 25 
4 51 41 33 2 


FILTER CIRCUIT 
(2274). Mr. J. 


writes: 

(Q). “I am using a double-impedance-coupled 
amplifier with a ‘B’ socket-power unit, and I am 
experiencing a considerable amount of ‘motorboat- 
ing’ with this arrangement. Can you suggest some 
method which will help to overcome this difficulty?” 

(A). There are several methods which can be 
used to eliminate the trouble you are having. The 
use of a voltage-regulator tube in the power unit 
will probably overcome the difficulty and, if this is 
not practical, a filter circuit such as that shown 
in Fig. Q. 2274 can be used. This filter consists 
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A remedy for motorboating in a resistance- or 


choke-coil-coupled amplifier is found in the filter 
diagramed above. 


+ 
TO: SET 


of an audio-frequency choke in each of the “B+” 
leads, and a by-pass condenser between each of 
these filter coils and the “B—” terminal, 

“Motorboating” is caused, in some cases, also 
by the use of incorrect ‘‘C” bias on the amplifier 
tubes in resistance-coupled and _ choke-coil-coupled 
amplifiers. The use of a high-resistance voltmeter 
to measure the output voltage of a “B’ power unit 
is advisable; in this way, one can tell very easily 
what “C” bias is necessary, since the exact “B” 
voltage is known. 


CIRCUIT TESTING 

(2275). Mr. J. R. Lopez Sena, New York, N. Y., 
asks: 

Q. “Can you furnish me with the circuit dia- 
gram and specifications for a circuit tester, which 
is capable of testing the various circuits in my 
receiver and is similar to the commercial testers 


on the market. This unit does not need to be 
as simple in operation as the commercial prod- 
ucts, since I would not be able to employ a 
multi-pole switch such as they use. 

“In these units a milliammeter is arranged with 
series and shunt resistors to measure the plate 
voltage, the plate current, the filament voltage, 
and the comparative plate-current values for dif- 
ferent grid biases. The unit is equipped with a 
plug which is inserted in the tube socket of the 
set, so that the circuit can be tested while the 
set is in operation. The tube is placed in the 
unit and its operation is controlled with the 
various switches in this unit.” 

A. You will find the diagram of a tester of 
this type on the next page (see Fig. Q. 2275). An 
0-to-1-scale milliammeter is used; and it will be 
necessary to obtain a shunt from the manufac- 
turer of the meter so that it can be adapted to 
readings from 0 to 20 milliamperes. If desired, 
an 0-to-20-scale milliammeter may be purchased 
and the shunt removed and used externally. 

The other apparatus required comprises a four- 
pole double-throw switch (B), a double-pole 
double-throw switch (D), a single-pole double- 
throw switch (E), a_ single-pole single-throw 
switch (C), and a multi-pole switch (A) used for 
testing the various voltages of the plate supply. 
The last may be of the ordinary panel-mounting 
type with an arm and switch points mounted in 
the panel. 

It will be necessary to use also a tube socket, 
an old vacuum-tube base, and several fixed re- 
sistors to convert the milliammeter into a volt- 
meter. With a milliammeter with a scale reading 
from 0 to 1 milliamperes, it will be necessary to 
use an 8,000-ohm resistor for the 8-volt tap, an 
80,000-ohm resistor for the 80-volt tap, and a 
200,000-ohm resistor for the 200-volt tap. If an 
0-to-20-scale milliammeter is employed with the 
shunt removed, it will be necessary to be sure 
that the milliammeter registers 0 to 1 milliam- 
peres over the complete range, since it cannot be 
used if this is not true. 


Use of the Tester 


The various tests that can be accomplished 
with this unit are made as follows: 

(1). To measure the plate voltage, turn the 
switch B to the voltage side and turn the switch 
A to the 80- or 200-volt tap; that is, to point 3 
or 4. Switch C should be open and switch D 
should be in position 1, unless the wiring is re- 
versed in the receiver. This can easily be de- 
termined by throwing switch A to point 2, and 
closing switch C. If the meter registers cor- 
rectly, the switch “D) should be left in that 
position. If it does not register on the positive 
side, the switch D should be reversed. When 
measuring the voltages, switch E should be in 
position 1, 

(2). To measure the plate current, switch B 
should be in the milliammeter position, and 
switch A should be at point 1. Switch C should 
be open, switch D in the positive position, de- 
pending upon the wiring of the set, and switch 
E on point 1. © 

(3). To compare the grid currents of the tube 
with and without bias or with a positive bias. 
leave the switches in the milliampere position. 
and change switch E from point 1 to point 2. 
This places the grid return of the tube directly 


1256 


on the “F—,’’ and removes any bias which might 


be obtained through the set. By reversing switch 
D, it will be possible to place a positive bias, 
equal to one-half the value of. the “A” battery, 
on the tube. While these grid measurements do 
not show any direct values, they are helpful in 
comparing the plate-current consumption .of a 
vacuum tube under different grid conditions; and 
comparative values can easily be determined with 
tubes of known value. They will indicate whether 
the tube is operating correctly or not. 

(4). To measure the filament voltage, switch B 
should be in the voltage position, switch A 
should be in position 2, switch C should be closed, 
and switch D in the position which supplies the 
positive reading. 

(5). To use the meter and resistors in the unit 
separately, the external binding posts should be 
employed. For milliammeter readings, the nega- 
tive binding post and the milliammeter binding 
posts are used. If a range of 0 to 1 milliamperes 
is required, the switch B should be open; and if 
a range of 0 to 2) milliamperes is required, the 
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This graph indicates the approximate capacity 
of an electrolytic condenser, the size of whose 
plates and formation-voltage are known. 


switch B should be closed on the milliampere 
side. To use the various voltage scales, the switch 
B should be opened and the correct voltage bind- 
ing post in conjunction with the negative binding 
post should be used. When using the external 
section of the unit, the plug-in tube base should 
be removed from any socket in which it has been 
previously used. 

This unit is quite useful for use in testing 
radio sets, vacuum tubes, etc.; and, since the 
meter with the resistors described above produces 
a voltmeter which has a resistance of 1,000 ohms 
per volt, the unit is also valuable fer use with 
sets employing power units, for measuring the 
output of “B’’ power units, etc. The resistors 
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Two types of electrolytic condensers: (1) for A.C. operation contains two sets of aluminum plates; 
(2) for D.C. operation has one set of aluminum plates and a small lead plate for making connection to 


the electrolyte. 


used in the voltmeter section of the unit should 
be as close to the value shown as possible. For- 
tunately, there have been recently placed on the 
market some resistors which are accurate within 
plus or minus one per cent. This is close enough 
so that the voltmeter readings will be sufficiently 
accurate for ordinary work. It will be necessary 
to recalibrate the meter; either by making com- 
parative points equal to a given value for each of 
the resistors and plotting a graph of the readings, 
or by taking the glass front from the meter and 
inserting a new scale. 


OUTPUT DEVICES 
(2276). Mr. C. W. Hall, Philadelphia, Pa. 
asks: 
(Q.) “Is there any advantage in using an 
output transformer to couple the loud speaker 
to the receiver, other than the protection that it 


(A.) If it is not possible to match the impe- 
dance of the loud speaker to the impedance of 
the last tube in the receiver, it is advisable to 
use an output transformer to compensate for the 
difference. 

In other words, if the loud speaker has a lower 
impedance than the tube, a transformer with a 
high-impedance primary and a low-impedance sec- 
ondary would be used. In this case the transformer 
would have a step-down ratio and the voltage of 
the secondary would be lower than that in the 
primary. 

If it is necessary to use a low-resistance tube 
with a high-resistance speaker, the characteristics 
of the transformer must be reversed. That is to 
say, the transformer should have a small primary 
and a large secondary; thus producing an increase 
in voltage and a reduction in current. 


ELECTROLYTIC CONDENSERS 
(2277). Mr. R. W. Windsor, Oklahoma City, 
Okla., writes: 
QO. “Through the columns of the ‘I Want to 
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4 universal set tester is shown here; its switch system allows the set to be tested while in operation. 
The plate voltage, plate current, filament voltage and comparative grid readings can be obtained with 
a unit of thts type. 


Diagram 3 shows how a low-voltage condenser can be “formed.” 


Know’ Department, will you please give us de- 
tails on how to make an electrolytic condenser 
suitable for heavy-duty “B” power units.” 

A. The theory of the electrolytic condenser is 
as follows: When an electrolytic cell consisting 
of an aluminum and a lead plate and a suitable 
electrolyte is connected to a direct-current line, 
with the aluminum plate as the positive termi- 
nal, a uniform film, without pinholes, is formed 
over the entire surface of the aluminum plate. 
This film is a very good insulator and reduces 
the direct current almost to zero. In this case, 
there is no leakage current caused by sparking, 
as happens when the cell is used for rectifying 
purposes. The small leakage current at the point 
where the aluminum electrode leaves the solu- 
tion can be reduced to an almost negligible 
amount by carefully insulating the aluminum 
plate where it enters the liquid. A cell of this 
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A set.of plates for.the condenser shown above 
at (2) may be made from .one aluminum strip 
; ‘as* shown, 


type forms a very good high-capacity condenser, 
with the gaseous film acting as the dieleétric. 

This ‘condenser is limited to a certain voltage 
at which the film breaks down, allowing current 
to flow again until a-new film is formed. Be- 
cause of. this fact,-the electrolytic condenser is 
not injured by: breakdown, since it takes only a 
short time to form a new film. Various electrn 
lytes’ have different critical voltages, and for 
high-voltage work some are more suitable thai 
others. The critical voltages of some of tk: 
common electrolytes are as follows: 

Sodium sulphate, 40; potassium permanganave, 
112; ammonium chromate, 122; potassium cyanide, 
295; ammonium bicarbonate, 425; sodium silicate, 
445; ammonium phosphate, 460; ammonium 
citrate, 470; sodium biborate (‘‘borax’’), 480. 

The critical voltage is approximately correct 
when aluminum plates and the electrolyte forme] 
by a 1% solution of one of the respective chemi- 
cals shown above are used. The approximate ca- 
pacity obtained per square inch of condenser 
plates depends upon the formation voltage. The 
graph (Q. 2277A) shows these approximate values. 

The construction of a condenser which may be 
used for “B” power units can be accomplished as 
follows: 

A piece of extra pure or No. 1 aluminum, 
about six inches wide, should be cut from 1/16- 
inch or '%-inch material. The length of this 
aluminum sheet depends upon the capacity of the 
condenser and the size of the container. It 
should be bent back and forth as shown in Fig. 
2277C. A lug should be left on the end of the 
plate, so that a contact can be easily made tu 

(Continued on page 1295) * 
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Radio Engineering’s circulation has 
DOUBLED in the past six months. There’s 
a reason. Let us send YOU a copy. 
(See below.) 


Not a ‘‘Fan’’ Magazine 


Not Sold on Newsstands 


IF you are interested in a radio 
engineering magazine that is 
non-biased and authentic— 


IF you want articles by the leading 
engineers of the industry— 


IF you want a magazine that you 

know is ably edited—that in- 
cludes on its staff: Muhleman, 
Rider, Lescarboura, Millen, 
Bouck— 


IF YOU WANT ADVANCED 
MATERIAL ON SERVICING, 
TESTING, CONSTRUCTION, 
DESIGN— 


Send for a copy 


RADIO ENGINEERING IS 
NOT SOLD ON NEWSSTANDS 


RADIO ENGINEERING, Inc., 
52 Vanderbilt Ave., New York, N. Y. 
{$2.00 for 1 year 
Enclosed find {$3.00 for 2 years 
subscription to RADIO ENGINEERING. 


Enclosed find twenty cents (20c.), for 
which send sample copy of RADIO EN- 
GINEERING. 
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In The Bright Darkness 


(Continued from page 1215) 


paratus, relayed from your yacht, and 
broadcast from your station, WROT, to 
the millions of radio fans, who will witness, 
from their own homes, what the keenest 
human eye could not see from this deck!” 


“You have done well, Scott,” approved 
Harold Dare. “We have only to await the 
arrival of the conspirators.” 

They seated themselves and donned the 
headsets of the sound reflector. Many 
sounds came to their ears—the sound of 
water sloshing against the stern of the other 
yacht; the hum of generators, the rattle of 
a chain, the clanking of metal on metal, a 
confused murmur of voices. Moments 
passed. Then in the sensitive headphones 
faintly sounded the hum of a motor. Gradu- 
ally it grew to the full, smooth drone of a 
powerful engine, muffled, but working under 
a heavy load. Scott turned to the switch- 
board beside him. One by one he threw 
the heavy copper blades. The motor-driven 
cameras whirred; with a cracking sound 
the huge infra-red ray generators warmed 
to their work, sending out great waves of 
heat. In the head-sets the sound of the 
motor suddenly died. There was a churn- 
ing of water and a scraping of wood against 
wood. Chains clanked; pulleys squeaked; 
there was a scuffle of feet, a rumble of 
heavy objects being drawn over decks, a 
murmur of voices. Then the idling motor 
rose to a roar, and a purling of water told 
that the launch was speeding away from 
the yacht. 

“They have loaded the guns!” cried Scott. 
“Let us act!” Harold Dare scrambled over 
the ship’s side into the speed boat, whose 
motor was now gently purring. With a 
roar the powerful launch cut swiftly across 
the harbor toward the yacht. 


In the studio at WROT, the announcer 
spoke: “Friends of the air! we present 
tonight the most spectacular scene ever 
brought to the world through television— 
an event so dramatic, so gripping, so stir- 
ring that it might well be a ‘scene from one 
of Mr. Dare’s great super-specials. Dandy 
Diavolo, with reckless disregard of public 
welfare, of law, of ethics, of international 
relations, has planned a perfidious plot. 
But through the unflagging zeal and almost 
superhuman cleverness of Harold Dare 
alone it is being foiled as neatly and com- 
pletely as the most critical film fan could 
desire. Friends, with the eye of television, 
you are about to penetrate the darkness of 
midnight, as no human eye could do. Stand 
by for television !” 

In millions of homes, people threw the 
switches of their television receivers, and 
on millions of silver screens flashed out a 
long, low, rakish yacht, silhouetted against 
an inky-black sky. Closer and more sharply 
defined it grew as Scott focused the tele- 
photo lens of the television equipment. On 
the deck, a man wearing headphones, sat 
at a large kettle-drum-shaped device, while 
a number of desperate appearing men low- 
ered the last of the packing-boxes below 
deck. Suddenly the man at the sound de- 
tector stood up, and millions of gasping film 
fans recognized black Dandy Diavolo, hated 
villain of the Flicker Films. He turned 
the crank of the sound detector, listening 


Then he waved his arms and the 
listeners heard: “Overboard with every- 
thing—we are discovered!” His henchmen 
sprang into feverish activity. Winches clat- 
tered, as frantically case after case of guns 
was hauled forth and plunged overboard. 
As the last case disappeared beneath the 
waves, a streak of white flashed upon the 
television screen, and with a roar Harold 
Dare’s swift boat swept alongside. The 
launch’s searchlight climbed upward. As 
if before the Kliegs of Flicker Films, des- 
perate Dandy Diavolo. faced the bright 
beam of light and walked over to the rail. 

“Avast, there! cried Harold Dare, in his 
best nautical manner. “Belay you! Lay 
to! Heave up, Dandy Diavolo!” 

“What means this foolery?” 
Diavolo. 

“Tt means,” retorted Harold Dare, “that 
your little plot is discovered. We command 
you to halt, to lay to, in the name of the 
United States Government, the Federal 
Coast Guard Service, and the Harold Dare 
Studios !” 

Diavolo’s face twisted into a fantastic 
sneer. “Very well, gentlemen. If you wish, 
come aboard.” 


intently. 


snapped 


He dropped a ladder. Dare and his men 
climbed aboard. The Coast Guard officer 
stepped forward. 


‘Dandy Diavolo,” he said, “in the name 
of the Government of the United States of 
America, ‘the State of California, fhe 
County of Los Angeles, and the City Gov- 
ernments of Los Angeles, Hollywood, and 
Beverly Hills, I arrest you for attempted 
gun-running, and for violation of the Mon- 
roe Doctrine, the Covenant of the League 
of Nations, and the Penal Code!” 


Diavolo laughed harshly. “This time, 
Harold Dare, you have overreached your- 
self. You, my fine fellow, will suffer for 
causing an arrest on false charges. Think 
you that Dandy Diavolo would not foresee 
and forestall such an emergency as this? 
You may search the yacht: from stem to 
stern, but not a gun will you find. Then 
it will be my turn to laugh. You shall rue 
this day—or, rather, night—Harold Dare.” 


Dare laughed in his turn. “Ah! Dandy 
Diavolo, so you have dropped the guns 
overboard, and propose to salvage them 
later with divers. You do not know that 
your every move in tonight’s affair was be- 
trayed by the bright darkness of infra-red 
light. Through radio television, your whole 
vile scheme has been exposed to the eyes 
of the world. You thought to keep your 
evil deeds dark; but the searchlight of jus- 
tice inevitably finds out the transgressor— 
especially when it is an infra-red search- 
light. The whole sequence of this scene is 
imperishably recorded on motion-picture 
film. A fine picture it will make—one that 
will entertain the stern judges in Federal 
Court, when the whole scene is re-enacted 
before their eyes, and when they inspect the 
cases you hurled overboard, all neatly num- 
bered, ‘exhibit A, B, C, D, E, F, G,’ etc., to 
the end of the alphabet. It will be a picture 
which critics will acclaim the most realistic 
and thrilling of your whole career as a mas- 
ter-villain. How the sober judges will grip 
their chairs and hiss -vou when they see you 
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WHOLESALE PRICES 


‘for Dealers, Community Set Builders, General Repairmen @ 


and Agents / 


Be sure to get this great 128-page book 
with net prices to the radio trade. 

Radio Specialty Company is radio’s 
oldest radio parts mail order house in the 
country, and the new confidential prices 
on standard radio merchandise are the 
lowest of any radio house. 

We are ready now to appoint additional 
agents in all parts of the country. If you 
are contemplating making big money 
in radio merchandise, be sure to get in 
touch with us at once. 


WHEN WRITING TO US, USE 
YOUR LETTERHEAD 
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ane cits he l_ LZ CATALOGUE 


e§E FREE 
rf uy from Radios Oldest Mail Order House! 


We are the oldest established, exclusive radio mail order house in the country. _teous service. We carry a larger variety of radio parts, radio instruments, 
All orders are positively shipped within twenty-four hours; quick, prompt, cours accessories and radio findings than any other radio house in the country. 


You will find in Catalog No. 18 the largest assortment of radio merchandise in this country. Radio Specialty 


La 
e 
rh CO has carries more radio parts and radio material than any other house in the country. You will find in this catalog 
l positively the largest variety of radio merchandise. 
If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry, 
get the Rasco Catalog and you will find the small parts there, anything from a screw to copper ribbon, tele- 
phone diaphragms, as well as thousands of other small radio findings. Just to mention a few: 

Lugs, nuts, jacks, plugs, all kinds of knobs,cords, panels, screws, sliders, washers, selenium, tinfoil, switches, 
crystals, cap nuts, Litz wire, cord tips, brass rods, resistances, binding posts, switch parts, carbon balls, 
switch points, lock washers, carbon grains, ground clamps, metal pointers, 
insulated tubing, low melting metal, antenna connectors, as well as thousands 
of other articles. We carry the Largest Variety of Small Radio Parts in: 
the World, BUT We also carry All Standard Radio Merchandise 


ANYTHING y) 
IN RADIO 
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98W PARKPLACE NEW YORK 


Ten years ago Radio was in its infancy—today 
TELEVISION is. The possibilities of TELE- 
VISION are every bit as great as those of 
Radio. And development will probably be 
much faster, for the basic principles of TELE- 
VISION are closely allied to those of Radio. 
Much of the fundamental groundwork, there- 
fore, has already been laid. Grow with this 
infant Industry—all the thrills of the experi- 
menter are here just as they were in Radio. 
Learn all there is to know about this new art. 
This up-to-date book will give you full details 
on all that has been done in the development 
of TELEVISION. . Written by the leading 
authorities—all theories, discoveries, and 
trends are fully explained and written in an 
easily understandable way. 


BUILD YOUR OWN 
TELEVISION SET 


Complete instructions for building an experimental 

TELEVISION outfit are given in this remarkable 

book. Anyone can build his own. Complete apparatus 

can be bought very reasonably. 

Over 112 pages—fully illustrated. Large size 9x12 book 
Mail this coupon now! Don’t wait—be the 
first in your neighborhood. You'll get 


many hours of priceless enjoyment. 


EXPERIMENTER PUBLISHING CO. 
230 Fifth Avenue New York, N. Y. 


- Po OTN AL IIA hPL Tc 


~ #] 
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ae PUBLISHING co. 

0 Fifth Avenue, New York, N. Y. 
dal a nee ~~ me a copy ‘of TELE- 
VISION. Enclosed is 50 cents. 


and your minions loading the contraband 
cases aboard your yacht; and how they will 
applaud this final scene, in which you are 
neatly foiled!” 

Diavolo gasped. He turned wildly, but 
saw only menacing faces. Dare turned to 
the government official. “Officer, do your 
duty.” Drawing from his pocket a set of 
strong steel handcuffs, the officer snapped 
them upon Diavolo’s wrists. “At last, Dio- 
volo, you are caught in the toils of justice. 
Now we must search the yacht.” 

Dare took the lead. They found nothing 
of suspicious importance until they came to 
the last cabin. The door was locked, but 
dauntless Harold Dare was not to be de- 
terred. “Break down the door, men,” he 
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commanded. Diavolo paled. Before the 
onslaught of two brawny sailors the panels 
splintered, the lock broke, and the men were 
sent flying into the room. Harold Dare 
stood transfixed with amazement. There 
was a ripple of feminine laughter—he 
looked into a face he knew full well. 

“Rose!” he gasped. 

“Harold, my hero!” cried the girl. 

And, as if before the clicking cameras, 
Harold Dare and Rose Blush fell into a 
splendid, soul-satisfying clinch. And again 
the arch-villain, in his soul-searing despair, 
realized that fate holds few favors for him 
who flouts the forces of justice, and that 
to the brave alone belongs the fair. 


How Broadcast Programs Reach 


Broadcast Stations 


(Continued from page 1213) 


up-grades to maintain the minimum speed, 
and the brakes used when going down hill, 
to keep the car from going faster than 60 
miles per hour. 

The up-hill part of the analogy is the 
pianissimo minimum of a scale reading of 
30 and the down-hill part is the fortissimo 
maximum of 60. It can be understood that, 
just as there are hills of different grades, 
necessitating either more braking or accel- 
eration, so also there are different volumes 
of music-making power necessary, more or 
less, as the case may be, to maintain 
and observe the limits of 30 to 60 on the 
volume indicator. 

This constant adjustment of the volume 
indicator necessitates a familiarity with the 
musical selections on the part of the oper- 
ator at the pick-up point. He must know 
when there is to be a crescendo, so that he 
can reduce the volume at the proper time; 
when an incidental violin solo is in the 
selection he must be aware of the fact, and 
bring up the power so that the music will 
register in the loud speakers. 


AT THE CENTRAL STATION 


As mentioned previously, the night club 
is connected ‘by telephone lines to the cen- 
tral broadcasting building. Before these 
lines are led to the switchboard, which dis- 


tributes the music to the transmitter, they - 


go to another amplifying system, similar 
to the one at the night club. In addition 
to this is an instrument called a “pad”, 
which also plays an important role in keep- 
ing the quality up to a high standard. This 
pad has the function of reducing the volume 
of the “line noises” just after the program 
comes from the telephone, line. 

It seems safe to assume that every reader 
of Ranio News has at some time or other 
used a telephone and, therefore, knows that 
there is always a certain amount of jine 
noise superimposed on the conversation. 
This happens in the land lines connecting 
the night club to the main building, but not 
to as great an extent as in most telephone 
circuits; for these special lines are very 
carefully balanced to take out as much of 
this noise as possible. 

Now the amplifier at the night club ampli- 
fies only the music; but, by the time the 
signal reaches the central building, it has 
superimposed on it some of the Jand-line 


noises. If this combination were amplified 
again and put on the air the audience 
would hear in their loud speakers an extra 
amount of noise and conclude that “the 
static is awful tonight.” The pad men- 
tioned above has the ability to filter out the 
line noises; so that when the signal is again 
amplified the line noises are practically 
eliminated and only the music is amplified. 


AT THE TRANSMITTER 


At the central building there is also a 
volume-indicating meter, which is synchron- 
ized with the one at the night club. This 
is constantly observed by an operator; but 
the control is left entirely to the man at 
the pick-up point. After being again am- 
plified, the signal comes to the switchboard, 
where it is routed to Bellmore, Long Island, 
the location of WEAF’s transmitter (and 
also to the different stations in the net- 
work chain) by means of plugs and jacks, 
such as are used in an ordinary telephone 
exchange. 

When the land lines have finally carried 
the signals to the transmitting station, they 
are again amplified before they modulate 
the carrier-wave of the station; i.e., before 
they are combined with the high-frequency 
current that is generated at the transmit- 
ter. It is the frequency of this carrier wave 
that determines the wavelength of a sta- 
tion. The modulated carrier current is then 
amplified many times and is finaHy led to 
the transmitting antenna, from which the 
wave leaps off into space. 

Exactly what occurs between the time the 
wave leaves the antenna at the transmitter 
and the time it energizes the antenna at the 
receiving end is too technical to go into in 
this article (and, confidentially, not too well 
understood, even by experts). Let it suffice 
to say that series of electromagnetic waves 
are set up in the ether and these act on 
the receiving antenna system; so that elec- 
trical currents are set flowing in the radio- 
frequency amplifier of the listener’s set, are 
detected and then amplified further at audio 
frequencies. These audio currents are fin- 
ally turned into sound energy by the loud 
speaker. 


PERMANENT INSTALLATIONS 


Around New York City, in some instances, 
there have been permanent installations 
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Some people measure success in 
terms of money and others in degree 
of knowledge and culture. Chemistry 
is the one uncrowded profession today 
that offers both. America, always a land 
of amazing opportunities, is especially so 
now in the field of applied Chemistry. In- 
dustries have developed within eight years 
more rapidly than the output of trained men 
to conduct them. Every big industry needs 
chemists and there is a real demand for them 
immediately. 


Earn a Bigger 


Salary fromnow on 
Good Chemists Command High Salaries 


Not only are there boundless opportunities for amassing wealth in 
Chemistry, but the profession affords congenial employment at good 
salaries to hundreds of thousands who merely follow out its present 
applications. These applications are innumerable, touching intimately 
every business and every product in the world. The work of the chemist 
can hardly be called work at all. It is the keenest and most enjoyable 
kind of pleasure. The days in a chemical laboratory are filled with 
thrilling and delightful experimentation, with the alluring prospect of a 
discovery that may spell Fortune always at hand to spur your enthusiasm. 


You can make yourself independent for life by un- 
earthing one of Chemistry’s undiscovered Secrets 


Do you remember how the tales of pirate gold used to fire your imagina- 
tion and make you want to sail the uncharted seas in search of treasure and 
adventure? And then you would regret that such things were no longer 
done. But that isa mistake. They are done—today and every day—not on 
desert islands, but in the chemical laboratories throughout your own coun- 
try. Quietly, systematically, the chemist works. His work is difficult, but 
more adventurous than the blood-curdling deeds of the Spanish Main. In- 
stead of meeting an early and violent death on some forgotten shore, he 
gathers wealth and honor through his valuable contributions to humanity. 
Alfred Nobel, the Swedish chemist who invented dynamite, made so many millions that 
the income alone from his bequests provides five $40,000 prizes every year for the advance- 
ment of science and peace. Herman Frasch, who showed how to extract sulphur, built 
up a huge fortune. C. M. Hall, the chemist who discovered how to manufacture aluminum, 
made millions through this discovery. F. G. Cottrell, who devised a valuable process for 
recovering the waste from flue gases, James Gayley, who showed how to save enormous 
losses in steel manufacture, L. H. Baekeland, who invented Bakelite—these are only a 
few of the men to whom fortunes have come through their chemical achievements. 


YOU CAN LEARN AT HOME 


To qualify for this remarkable calling requires specialized training. Formerly it was 
necessary to attend a university for several years to acquire that training, but thanks 
to our highly perfected and thorough system of instruction, you can now stay at home, 
keep your position, and let us educate you in Chemistry during your spare time. Even 
with only common schooling you can take our course and equip yourself for immediate 
practical work in a chemical laboratory. 


EASY MONTHLY PAYMENTS 


You don’t have to have even the small price of the course to start. You can pay for 
it in small monthly amounts—so small that you won’t feel them. The cost of the course 
is very low, and includes everything, even the chemistry outfit—there are no extras to 
buy with our course. Our plan of monthly payments places a chemical education within 
the reach of everyone, 


MAIL THE COUPON FOR FREE BOOK 


Your name and address on the coupon will bring you by return mail our interesting free 
book, “OPPORTUNITIES FOR CHEMISTS,” and full particulars about the course 
and what it will do for you. You owe it to yourself to get this book. Send the coupon 
right now while it is fresh in your mind. Or just write your name and address on a postal 
and mail to us. But whatever you do, act today. 


SEIZE THIS OPPORTUNITY—MAIL COUPON NOW ! 


Chemical Institute of New York, Inc. 


Home Extension Division 5 


16-18-R-East 30th Street New York, N. Y. 


Just a Few Letters 
From Students Who Have 
Taken This Course 


You will probably be pleased to 
learn one of the lessons gave me 
an idea to turn my chemical 
knowledge to profitable account. 
I am now making a varnish and 
paint which undersells the other 
type products by $2.60 a gallon, 
in some cases more. Have been 
receiving gallon orders from paint- 
ers during past week which has 
netted me a profit of $12.50 for 
my “spare-time chemical indus- 
try.” Many thanks for your 
training thus far. 

J. J. KELLY 


I am but half-way through your 
course and am certain that I have 
saved my Company many times 
the cost of the course and raised 
myself in the shareholders’ estima- 
tion. The knowledge obtained has 
its immediate practical application 
and I do not hesitate in saying 
your course and the personal at- 
tention you give.is invaluable to 
the practical man in anv business 
where chemistry plays a part. You 
may use this letter and my name 
and address to the furtherance of 
your good work. 

JOHN WALTER. 


I have not written since I re- 
ceived the big set. I can still say 
that it far exceeded my anticipa- 
tions. Since I have been studying 
with your school I have been ap- 
pointed chemist for the Scranton 
Coal Co., testing all the coal and 
ash by proximate analysis. The 
lessons are helping me wonder- 
fully, and the interesting way in 
which they are written makes me 
wait patiently for each lesson. 
MORLAIS COUZENS, 
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T. O’CONOR SLOANE, 
A.B.,A.M.,LL.D.,Ph.D. 


NotedInstructor,Lectur- 
er and Author. Form- 
erly Treasurer Ameri- 
can Chemical Society 
and a practical chemist 
with many well-known 
achievements to his 
credit. Not only has 
Dr. Sloane taught chem- 
istry for years but he 
was for many years en- 
gaged in commercial 
chemistry work. 


EXPERIMENTAL EQUIPMENT FURNISHED 
TO EVERY STUDENT 


We give to every student, without additional charge, his chemical 


equipment, including fifty-two pieces of 


laboratory apparatus 


and supplies, and fifty-two different chemicals and reagents. These 
comprise the apparatus and chemicals used for the experimental 
work of the course. The fitted heavy wooden box serves not only 
as a case for the ovtfit, but also as a useful laboratory accessory 
for performing countless experiments. 


CHEMICAL INSTITUTE OF NEW YORK, INC. 
Home Extension Division 5 
16-18-R-East 30th Street, New York, N. Y. 


Please send me at once, without any obligation on my part, 
your free book, “Opportunities for Chemists.” and full 
particulars about the Experimental Equipment given to 
every student. Also please-tell me about your plan of payment. 
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*‘*(DOUBLE-R’’ METERS 
WITH HIGH RESISTANCE 


to Measure Voltages of B Eliminators, 
Bias Resistors, Batteries, Power Packs 


0-500 volts, handsome full nickel finish, convenient 
portable type meter, accurate to within 2}4% plus 
or minus, with a resistance per volt high enough to 
measure all ‘“‘B’’ supplies or power packs. Fully guar- 
anteed. To manufacture this meter requires 35 
different dies. No voltmeter but a high resistance one 
will enable you to tell the voltages of B eliminators 
and across C biasing resistors. This meter is excellent 
for general D.C. use. It is furnished 5 
with long connecting cords. Cata- e 
logue No. 347. 


No. 346, Same as above, only 0-300 volts....... $4.50 
PANEL AC VOLTMETERS 

No. 351 For reading 0-15 volts AC.............. $2.25 

No. 352 For reading 0-10 volts AC.............. 2.25 

No. 353 For reading 0-6 volts AC.............-. 2.25 


PANEL MILLIAMMETERS 
No. 350 For reading 0-50 milliamperes DC...... 
No. 390 For reading 0-100 milliamperes DC...... 
POCKET AMMETER., 
1 For testing dry cells, 0-40 ampere DC 
ee ee $1. 
POCKET AND PORTABLE VOLTMETERS 
No. 8 For testing A batteries, dry or stor- 
age, 0-8 volts DC scale............... $1.65 
No. 10 For testing A batteries, dry or stor- 
age, 0-10 volts DC scale.............. 1.65 
1.65 


No. 


No. 13 For testing A batteries, dry or stor- 
age, 0-16 volts DC scale.............. 
No. 50 For testing B batteries, dry or stor- 
age, but not for B eliminators, 0-50 
volts DC scale...... ee 
HBH AIRPLANE CLOTH SPEAKER 
Complete kit, including unit, 18x24-inch frame, 
cloth, stiffening fluid, instruction sheet 
So: ere ae eee 2910.00 


1.65 
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GUARANTY RADIO GOODS CO. 
141 West 45th Street, New York Ci 

Please send me at once your new pr 
numbers: 


ucts, catalogue 
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for which I will pay the postman the price “as advertised 
in Radio News, plus a few cents extra for postage. 
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ALL GOODS SOLD ON FIVE-DAY 
R.N.-28 MONEY-BACK GUARANTY | 


AT YOUR SERVICE 


THE 
WHITEHALL HOTEL 


100™ ST. ano BROADWAY 
NEW YORK 


E ideal hotel selection when 

you visit New York. All rooms 

have both bath and shower and at 

rates of $5 per day for two! A per- 

fect hotel. Ample parkirig space 
and near numerous garages. 


Exceptional Restaurant 
J. J. McAULIFFE—Res. Manager 


HOOK-UP BOOK FREE 
Improve your reception with 
CARBORUNDUM 
Stabilizing Detector Units, 
Grid Leaks and Resistors 
THE CARBORUNDUM COMPANY 
Dept. D-1, NIAGARA FALLS, N. Y. 


EVERYTHINGIN RADIO 


AT ATTRACTIVE PRICES. SETS OR PARTS. 
Orders shipped exactly as ordered. Prompt Service. 
Write for Prices. Mail Order Only. Send Your Address. 
ALL RADIO COMPANY, 417 North Clark St.. Chicago 


” 


made at pick-up points, such as Roxy’s 
Theatre, The Capitol, etc., from which pro- 
grams are regularly broadcast. For ex- 
ample, in the former theatre, as many as 
twelve microphones, scattered about the 
stage, footlights and in the orchestra pit, 
are sometimes used. These microphones are 
connected to a microphone mixing panel, 
where the output of each pick-up can be 
regulated. This is necessary for several 
reasons. In the first place, let us suppose 
that the full orchestra is accompanying a 
singer, and that it is desired to breadcast 
the combination. In the majority of cases 
the musical accompaniment almost drowns 
out the singer’s voice; but when this is 
broadcast the output of the microphones 
in the orchestra pit is toned down so that 
the accompanying music takes its rightful 
place, in the background of the singer’s 
voice. Thus, we actually hear better results 
over the radio than if we were sitting in the 
theatre. 

This theatre has also a studio from which 
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various programs are broadcast, and it is 
a simple matter to switch on the micro- 
phone in the studio instead of those on 
and about the stage. Instruments similar 
to those previously described for picking 
up a program from some remote point are 
permanently installed. They are the same, 
with the exception of the microphone mix- 
ing panel, which is more complicated, as 
there are more microphones to adjust. 

When a program is put on the air from 
one of the station’s studios in the central 
building, the steps taken are almost identi- 
cal, the only exception being that one less 
amplifier and operator are required. The 
operator controlling the volume output from 
the studio is situated in a room adjoining 
the studio, and he can observe everything 
that occurs therein. The output from this 
amplifier goes to the switchboard room 
where it is routed to the transmitter at 
Bellmore, L. I., and any other stations that 
are putting on the same program. 


Coming—A Program Pool? 


(Continued from page 1203) 


CAN THEY GET TOGETHER? 

Ignoring its commercial implications, and 
taking into account only the fact that the 
Radio Corporation is the chief owner of 
the National Broadcasting Co., this arrange- 
ment can be properly, if narrowly, viewed 
as a substantial step toward the ultimate 
creation of a plan under which all manufac- 
turers would contribute to a common pool 
for the financing of broadcasting; and hence 
of one by means of which the listener would 
pay for programs indirectly through tle 
purchase of receiving equipment. 

As to the practical factors involved in 
putting such a scheme into operation, the 
first necessity is, obviously, that it include 
all those interests which profit directly from 
broadcasting; not only the manufacturers 
of receivers and such accessories as tubes, 
loud speakers, parts, power devices, batter- 
ies and cabinets, but also the electrical utili- 
ties (since it is well known that they enjoy 
augmented revenues from the growing use 
of power-operated receivers) together with 
the telephone interests, whose lines are em- 
ployed in chain hookups. At first glance 
this would seem to present insurmountable 
obstacles, but closer inspection reveals that 
such should not be the case. 

There are already national trade associa- 
tions representing most of the groups af- 
fected. The Radio Manufacturers Associa- 
tion, the radio division of The National 
Electrical Manufacturers Association, and 
The National Electric Light Association, to 
mention only a few. Representing the sta- 
tions, there is also the National Association 
of Broadcasters. So the setting up of suit- 
able machinery, which would serve as a 
common medium for all, would seem to de- 
pend only on the desire of these various 
groups to cooperate, one which has already 
been demonstrated in convincing fashion. 
(Once the plan were well launched, too, 
practical pressure would virtually force in 
any “slackers.”) 

The matter of payment offers somewhat 
more involved difficulties. In the case of 
manufacturers, this could, of course, be pro- 
rated on the basis of sales; while for such 


interests as the utilities it might better be 
estimated. Allowance, too, should be granted 
those radio interests which maintain sta- 
tions. But the spirit of cooperation again 
could well be relied on to iron out the 
details. 


OPERATING METHODS 


As to operation, whether the pool should 
take over stations or merely supply the bulk 
of programs, after the manner of the chains, 
presents a nice question for discussion. It 
would seem desirable that stations, particu- 
larly of the better sort, should be permit- 
ted some latitude for individual efforts; 
also that the pool’s facilities be made avail- 
able to non-radio organizations for programs 
whose quantity and character are compatible 
with the best interests of broadcasting. 
There are, too, a number of broadcasters 
who would, no doubt, prefer to operate in- 
dependently of the pool. Once more, how- 
ever, these details offer no difficulties which 
could not be solved. 

Now as to what such a pool offers: 

First: it would cause the listener to pay 
for programs; the very obviousness of that 
should not obscure its desirability. There 
is no doubt that leaders of the industry and 
fair-minded fans have agreed from the be- 
ginning that this is precisely as it should 
be. 

Our European cousins have taken the 
straight line toward payment by the listener, 
through the licensing system previously re- 
ferred to, but such an arrangement can 
never be put into successful operation in 
the United States, because of the traditional 
resentment at anything suggesting direct 
taxation. Accordingly, the fact that a pool 
would permit the listener to pay, and in- 
directly, should constitute the most telling 
argument in its favor. 


WHO IS SHIRKING? 


Second: the proportional cost would prob- 
ably be no greater than, if as large as that 
of the present system. For example, on 
the basis of $500,000,000 gross sales (the vol- 
ume approximated by the industry during 


Radio News for May, 1928 


1927) an amount as small as 2% would 
yield $10,000,000, which should go far 
toward paying for national broadcasting of 
a high order. As compared with this, it is 
known that some commercial broadcasters 
spend as much as 4% for their programs, 
and in addition—a third point—many of 
those who benefit directly from broadcast- 
ing now pay nothing toward its cost. 

A moment’s survey of the present situa- 
tion within the industry will disclose that 
some of the largest, and a multitude of the 
smaller manufacturers, stpply no broad- 
casting, yet reap nearly as much_ benefit 
from that furnished by others as do those 
paying the bills. This is obviously unfair, 
but, as things stand, cannot be corrected. 
With a comprehensive program pool in 
operation, however, (and, as suggested, 
practical pressure should make it. compre- 
hensive), each manufacturer would pay 
toward the total cost in proportion to the 
benefit derived. 

Fourth: a pool of the type outlined would 
have the highly-desirable effect of placing 
broadcasting under the practical control of 
radio interests. Not the least grotesque 
phase of the present situation is the fact 
that a large majority of the stations are 
owned by non-radio interests. It is true 
that many of these are among the best sta- 
tions on the air. But it is also true that 
those which are generally conceded to be 
contributing least, if anything, to broad- 
casting are, with few exceptions, owned 
by non-radio interests. And, as pointed 
out previously, broadcasting is at best of 
only incidental value to non-radio interests; 
while to the radio industry it is the thing 
which makes existence itself possible. 

Accordingly, it is most advantageous— 
if not imperative—that the radio industry 
have as nearly complete control as possible 
over broadcasting; and, with a pool acting 
as a medium for the provision and super- 
vision of programs, this end could be at- 
tained in a practical way, even without dis- 
turbing the ownership of stations. 

Fifth: a pool would permit broadcasting 
to be carried-on in the interests of the en- 
tire industry, and with a national per- 
spective. 


LACK OF SYSTEM 


Laudable and noteworthy as have been 
the contributions of many manufacturers 
in the way of broadcast programs, it is 
nevertheless clear that their efforts have 
been inspired more by self-interest than by 
desire to advance the interests of the in- 
dustry as a whole. This is a state of mind 
human enough, but one which has not made 
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for maximum progress, because of the ob- 
vious losses introduced by competition and 
duplication of effort. 

Similarly, the industry has suffered on 
account of the lack of not only a definite 
national broadcasting policy, but a single 
agency charged with the responsibility of 
providing broadcasting on a national scale. 
One result of this has been the existence 
of more than twice the number of stations 
compatible with efficient service; another, 
the surfeit of broadcasting in some sections 
and its woeful dearth in others; a third, 
the general unevenness of program quality 
and quantity the country over. 

Conceivably, the Federal Radio Commis- 
sion may remedy some of these serious 
shortcomings, but by no means all. Had a 
properly-organized pool been created in 
1924 or °25, there would have been no need 
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for such a governmental agency, no such 
formidable situation as now _ confronts 
broadcasting; and were a pool formed even 
today, there is ample reason to believe that 
it could do more to solve the existing tangle 
than any official body, since the problem 
is essentially one for broadcasting itself to 
work out. 

This then is, in brief, the case for a pro- 
gram pool. ‘The case against it is, as has 
been suggested, essentially the desire for 
individual rather than group action. How 
long this will continue strong enough to 
maintain the present illogical and confused 
conditions, remains to be seen. But cer- 
tainly there is sufficient justification for an- 
ticipating that too long a time may not 
elapse before broadcasting will adopt some 
such comprehensive and logical plan for 
financing and directing itself. Portentous 
signs are already in the radio sky. 


Radio Polices A Western City 


(Continued from page 1223) 


matically. Similarly, the operator may turn 
to the Morse key, which is also on his desk, 
and flash the lamp signal; though this 
flashes all red lamps on all cars. By the 
selective method, with the button keyboard, 
however, he may attract the attention of 
any one or a number of patrolmen. 

Having flashed this call signal, the opera- 
tor may instruct the patrolman by other 
flashes on the red lamps, or he may wait 
one-half minute for adjustment of phones, 
and then begin speaking through one or the 
other of the microphones at headquarters. 
He thus will reach all the patrolmen 


through the loud speaker and the one for . 


whom the “silent message” is intended, 


through his phones. 


The giving of directions and orders is thus 
made virtually instantaneous. In case of a 
robbery or other crime, in an outlying part 
of the city, the patrolman on that beat, and 
others on immediately-adjacent beats, can 
be sent to the scene of the crime; while 
other patrolmen are shifted to cover the 
beats vacated by the men concentrated at 
one point. When a crime is committed in 
the business or industrial district, all the 
patrolmen can be called in if necessary, or 
the crime squad can be shifted from its 
patrol to the scene of the crime. 

On at least two occasions, this radio sys- 
tem has been used successfully in appre- 
hending criminals by sending one squad of 
officers to the scene, and throwing a second 
squad in behind them to close all possible 
avenues of escape. Fires, either in the resi- 
dential district or in the tenter of Berkeley, 
have been policed in considerably less than 
one-quarter of the time formerly required to 
throw a cordon of patrolmen around the 
blazing structure. Patrolmen have arrived 
at scenes of robberies while the earth was 
still settling into the footprints left by the 
robbers—an efficiency impossible of attain- 
ment prior to the establishment of the radio 
system of communication with officers on 
patrol. 

Before this time, Berkeley has had a sys- 
tem of controlling patrolmen by means of 
flashing red lamps, hung at street in- 
tersections at the center of each beat. 
These were connected by wire with the 


central stations, and signals would  b: 
flashed over them with great rapidity; but 
still considerable delay was experienced, be- 
cause of their ineffectiveness at times when 
patrolmen were driving away from the light, 
when they were watching houses or persons 
out of sight of the light, and in similar 
exigencies. Much time was wasted while 
the patrolman was driving to the nearest 
telephone box, even if he saw the light 
promptly; and during getting into and out 
of the car, and so on. Now the officer in 
charge can communicate instantly with the 
patrolman, start him on his way, and con- 
tinue to give him instructions while he is 
speeding to the point at which his services 
are required. 

So efficient has this radio control proved 
that Chief Vollmer has ordered a large 
high-speed car, capable of carrying five 
men, rifles and a machine gun, and equipped 
with both receiving and sending sets. This 
car will be on constant patrol, especially at 
night, and will be at all times in immediate 
and continued communication with police 
headquarters. It will be able to report back 
to the central station from scenes of 
crime, and thus quickly give details of the 
escape of criminals and the direction of 
their flight, their descriptions, and similar 
necessary information. It will be delivered 
sometime in 1928, and will have power 
enough to maintain a speed of 75 miles an 
hour. 


ALSO A STATIC ELIMINATOR 

Recently an ad appeared in the local 
paper as follows: “Send us one dollar and 
we will tell you how to reduce your radio 
upkeep 100%.” 

Having dutifully forwarded our dollar, 
we received the following: “Don’t use your 
set.”_—H. N. Webster. 


A TELEVISUAL TRAGEDY 
A listener living at *Belvoir 
For an artiste caught love-smitten felvoir; 
But her image he spied, 
Seized a hammer and cried 
“Base vocal decelvoir!” and smashed his 
recelvoir! 
—Arthur Wolfendale (England) 
* Pronounced Beaver. ‘ 
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Listener Psychology and 
Radio Reception 


(Continued from page 1217) 


which is actually quite normal will appear 
deficient. 

This is particularly true, of course, in the 
case of “DX” (great distance). Here, be- 
cause the signals are faint at best, acuteness 
of hearing is as important as the perform- 
ance of the receiver itself. In fact, one in- 
dividual may get good DX from a receiver 
while another does not, merely because the 
former’s hearing is keener or, in psycho- 
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The mental factor also has much to do 
with sharpness of tuning. As suggested be- 
fore, any tension or other disturbing state 
of mind which tends to diminish the neces- 
sary delicacy of touch may easily make it 
impossible for you to separate stations 
which lie close together on the dials. This 
is particularly true in the case of trans- 


MONE Y*BACK 
mitters whose signals overlap, as many do GUARANTEE 
in congested broadcasting centers. Here, if 
you are alert, you will be able to tune out Approved 
the undesired background station merely by and passed by the 
a mental effort. But if your reactions are rigid laboratory 
sluggish, you will probably find it impos- bol ~ a ae 


sible to do so and bring in the station you 
want. 

However, it is in the much-discussed mat- 
ter of tone quality that psychology really 
takes the center of the stage in radio. : 

It is true, of course, that there is a wide 
difference among various receivers as re- 
gards fidelity of reproduction. It is true, 
too, that the excellence or deficiencies of 
tone quality can now be measured by scien- 
tific instruments to an astonishingly accu- 
rate degree. But in the last analysis, for all 
practical purposes, it is the reaction of the 
listener which determines whether tone 
quality is good or bad. 

If he has been accustomed to rasping and 
blare, rasping and blare will seem quite 
normal and acceptable; and, even though he 
is accustomed to the finest and most faith- 
ful reproduction, there will be times when 
his mood makes this gratingly unpleasant. 
It is the same with painting and literature. 
To the untrained, Sargent and Conrad may 
appear boresome, and even to the highly- 
trained there are times when these masters 
are distasteful. It is essentially a matter of 
emotional state. 
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mind that you would be pleased by any- 
thing; and if you are irritated, it may also 
be that you are in a mood which would find 
maddening the best symphony orchestra, 
heard in person. Our emotions exercise over 
our reactions an influence more powerful 
than any of us realize. 

In fact, you will find it a considerable 
advantage to keep this whole matter of 
psychology in mind when you are confronted 
by some baffling quirk of reception. It will 
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not explain such things as burnt-out tubes 
or blown-down aerials (unless you thought- 
lessly let 135 volts of “B” battery get 
across the filaments, or neglect to anchor 
your insulators properly). But, since we 
are all human and the human factor is al- 
ways so important, it will be found to ex- 
plain surprisingly many of the shortcomings 
you have been laying at the door of your 
innocent receiver or the equally innocent 
weather man. 


A Britisher Chats on Radio 


(Continued from page 1221) 


nese Empire and/or Republic and/or Com- - 


mune; and that television does not come 
into general use and act as an arresting 
agency, contra the development of our ears. 


A NATIONAL MONUMENT 


Broadcasting in this kingdom is_ solely 
in the hands of the British Broadcasting 
Corporation, a very British institution in- 
deed, as I shall show later. It is as water- 
tight as a flatiron in the Mohave Desert; 
as solemn as the face of a man who has 
burnt out all his tubes at 1:00 a.m. Sunday 
morning and has no spares; as correct and 
incorrigible as a nun; and as unalterable 
as the specific gravity of H,O at 60° Centi- 
grade. Perhaps! 

This B.B.C. now operates under a Royal 
Charter which renders it as inviolable as 
the grass-plots surrounding Westminster 
Abbey. Almost sacred! Certainly not to 
be trodden upon with impunity. Let not 
the nimble American mind cherish the no- 
tion that I write sarcastically of this in- 
stitution. We believe in peace, except when 
we make war; and in stability and no fancy 
gun-work. We believe in the British police- 
man; if our hope in him is dashed we are 
a lost empire. We believe in being gov- 
erned, so long as we believe our governors 
have got hold of the handle of the stick 
and know the rules of the games. So, when 
we let the government give the B.B.C. a 
Royal Charter, we mean that we want the 
broadcasting business to be conducted so- 
berly, legally, decently, solemnly, slowly and 
surely. And, by the Lord Harry! it is so 
done—and right well do we know it. 

More dates; The governors of the B.B.C. 
are as follow: 

The Earl of Clarendon. 
should smile!) ; 

Lord Gainford, postmaster-general in 
1916; 

Sir J. G. Nairne, comptroller of the Bank 
of England; 

Dr. M. J. Rendall, headmaster of Win- 
chester College ; 

And Mrs. Ethel Snowden. Boys, this 
lady is the wife of Mr. Philip Snowden, who 
was chief of the Treasury during the first 
Labor administration of this country. . 

So you see clearly that this galaxy of 
talent is bound. to give England—and those 
Scots, Welshmen and Northern Irishmen— 
just all the broadcast joy they want. They 
are a body well calculated to gauge the 
public taste in music and other forms of 
audio-enjoyment. Well, we try to keep 
ourselves jolly in spite of ’em. 


(An Earl! I 


THE COST OF BROADCASTS 
The cost of a license for a radio receiver 


in this country is about two dollars and a 
half per annum. Hence the revenue from 
radio licenses is now about $5,889,000. The 
license fees are collected by our noble post 
office, which seizes for the cost of collec- 
tion 1214%, or about gs 125. Of the re- 
mainder, some $5,152,875, the B.B.C. is al- 
lowed to retain 90% of the first five million 
dollars, and 80% of the second five million 
dollars, that is, about $4,623,300; which is 
quite a healthy sum, either in dollars or in 
pounds sterling (£924,460. ) 

It is not known to the public just what 
our B.B.C. does with over four and a half 
million dollars per annum; though the 
majority of critics agree that four millions 
are spent on salaries, Harry Lauder, earls, 
and postage stamps, and the remainder on 
providing programmes and_ radio-sleuth 
vans for detecting—er—is “bloopers” the 
word, Mr. Editor? Really! a heart-rending 
word. Why not call them “Yoickers”? 
(From “Yoicks! Tally Hol’ a fox-hunting 
war-cry.) This slang-swapping reminds me 
of the newly-genteel-rich but unrefined lady 
who visited an Art Gallery with her daugh- 
ter, aged fourteen. Said the girl (pointing 
to a picture), “Lumme! I don’t think much 
of that d thing.” Said her ma: “Jreen, 
how often have I told you it’s rude to 
point?” 


WHAT SAID CHESTERFIELD? 


The funniest joke the B.B.C. ever put 
over is its coat of arms. You would not 
expect a broadcasting enterprise to struggle 
along without a coat of arms, surely! 
What? Get the hook-ups, the ads., and the 
artists, and let fly? No, my restless, nerv- 
ous, go-getter, you cannot hustle a British 
corporation like that. First the board of 
governors passed a resolution to set up a 
coat of arms; referred back by board of 
consultants on some point of heraldry. Con- 
firmed by earl, lady and tothers. Commit- 
fee then set up to consider design. Ein- 
stein, Epstein, and the art editor of Punch 
are called in as advisers. The dollars are 
flying, but no matter; the question of a 
C. of A. is vital. Experts evolve one design 
looking like a roulette board, and another 
so zoological that we are reminded of what 
we see on lifting up a big stone in the damp 
part of a garden. Then the whole thing 
is handed over to a public competition. Se- 
lection made; executed in gold, azure and 
crimson, on ivory; reproduced in the papers. 
The B.B.C. now has a coat of arms. The 
liberties of British listeners are secured 
and we can sleep at peace in our head- 
phones. 

I am afraid that our B.B.C. is a con- 
servative body, although its chief, engineer 
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went to the Washington Radio Chautauqua. 
Somebody there must have stepped on his 
gas; because he came back so brisk-moving 
that they now have to work him on a dash- 
pet. I do not know the American for “dash- 
pot,” so it’s a case for an editorial foot- 
note. (The engineering term is the same 
over here, we believe—Enrror.) Shall I 
say instead, that they have to give his grid 
a heavy biasing voltage and fill his pockets 
with leaden shot. 

Conservative is too mild a term. I might 
with propriety say “retrogressive.” For in- 
stanee, the B.B.C. is singing an oratorio 
about what it calls its new “regional 
scheme” of stations. This precious scheme 
—it’s a plot!—aims, in effect, at the en- 
couragement of the use of the crystal de- 
tector. Fact! They say that, because the 
man who can afford only a crystal receiver 
has to pay as much for his license as the 
Croesus who uses 14 valves, he is entitled 
to the fullest benefits of the service. “Bene- 
fits” is good. However, the logic is unassail- 
able—provided it be first postulated that 
users of crystal sets are not public menaces. 
Which is absurd! 


Ah, but here I smell class warfare—a di- 
version unknown, of course, in your ceun- 
try, where even a common banker, as R. L. 
Stevenson called ’em, is as good as a 
plumber. I hope you know what I mean 
by “plumber.” (See plumbum: lead; whence, 
“leaden-footed,” especially during a severe 
frost.) 

My point is that only our middle class 
and our aristocracy are poor enough to tse 
crystal sets. When we hear a fellow (gink 
or guy) speak of his many tubes, we look 
to see the marks of labor on his hands, or 
ask him how the brick-laying profession 
is jogging along. (Note. In America, I 
believe, to marry into a bricklayer’s family 
is equivalent to finding an oil-gusher in 
the back yard. In England it is social sui- 
cide; unless the bricklayer be unemployed, 
when he is a pensioner of the State.) 

In England, the (so-called) middle class, 
is, as its name implies, that stratum of 
society which exists miserably between the 


upper and nether mill-stones; the “upper” 
being the tax-collector and the “nether,” 


the cause of the tax-collector (i.e., the 
loafer.) The middle class is the milch-cow 
of society; too proud to apply for state re- 
lief; too respectable to beg; too stupid to 
steal; too idiotic to be shoved into an asy- 
lum for the insane; and too religious to 
wear a dirty collar. All it can do is wse 
a crystal set, chop off kings’ heads when 
necessary, pay national debts, and keep 
the country’s honour clean. 

In another article I hope to make you 
acquainted with the genuine British radio- 
fan, his exploits, his pretty lies, his weak- 
nesses and his strong points. There we 
Shall meet, I think, on common ground, and 
Shake fins across an ocean ef ignorance 
that has get to be mopped up. That is as 
fine a bit of mixed metaphor as was ever 
produced by a man of good will titillated 
by an emotion too human to heed the 
scruples of a grammarian. 

Before I cut off the juice for this shift 
I will say thiss When there’s a millivelt 
lacking on the grid the whole world’s akin; 
the wop condoles with the dago, and the 
squarehead (or Deutscher) with the *chee- 
chee. Radio is the real League of Nations. 


* Author's Note: Chee-chee is the Anglo- 
Indian colloquialism for “half-easte.” 
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RADIO 


LEUTZ 


Custom Built Universal Transoceanic ‘Silver Ghost’? Broadcast Receiver 


Built for Robert B. Gable, President Wm. F. Gable Co., Altoona, Pa. 


custom built to the 
particular requirements 
of each customer. We 
would be pleased to 
give you an estimate on 
the best radio for your 
requirements. 


The LEUTZ organiza- 
tion is now entering its 
sixth successful year of 
supplying the Highest 
Class Radio Apparatus 
in the World. This 
year each set is being 
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R. F. Booster Unit Improves DX 


(Continued from page 1239) 


CONSTRUCTION OF THE UNIT 


The wiring of the Booster Unit and the 
constructional details thereof are next in 
order. The pictorial diagram shows the 
wiring of the unit in detail. The circuit 
arrangement is not quite as simple as it 
first appears, for an audio choke (L2), 
and audio by-pass condenser (C3) confuse 
the issue somewhat; yet the entire arrange- 
ment is easily explained and more easily 
hooked up. It must be remembered that the 
radio-frequency component in the regular 
detector plate circuit of the receiver must 
be brought out and employed. This is done 
through the cabled wire leading directly 
from the plate terminal of the socket. This 
wire leads to the primary in the tuned-radio- 
frequency transformer (L1) in the Booster 
Unit. The other end of this primary must 
lead back to the “B” battery. 


Now, the only possible manner in which 
to pick up “B” battery voltage by means 
of the plug-in unit is by means of a con- 
nection run to the plug’s plate prong, which, 
in turn, connects to the high side of the 
primary of the first audio transformer. 
This explains the reason for the audio choke 
and condenser, as only the D.C. potential 
from this transformer is desired. The 
audio-frequency currents, flowing down 
through this winding from the plate of the 
new detector added in the Booster Unit, 
must not find their way back, nor become 
mixed with the audio currents set up in the 
plate circuit of the tube which previously 
acted as the detector in the radio receiver. 
The choke and the by-pass condenser ac- 
complish this important task. 


COILS OF THE UNIT 


The tuned-radio-frequency transformer 
(L1) in the Booster Unit is built in the 
conventional manner, with sufficient turns 
on the secondary to cover the broadcast 
range from 200 to 550 meters with the tun- 
ing condenser employed. The primary wind- 
ing is wound in two sections—one, (P1) a 
stator winding and the other, (P2) a rotor 
winding. In the unit herewith presented, 
the transformer is 214 inches in diameter. 
The secondary (S) is wound with fifty- 
three turns of No. 37 D.S.C. wire. The 
stator winding (P1) of the primary con- 
sists of nine turns of the same-sized wire, 
spaced 14-inch from the secondary. The 
rotor section (P2) of the primary has five 
turns of the same wire—two and a half 
turns on each side of the central axis. 


For best results, the grid of the Booster’s 
detector tube V should be connected to the 
end of the secondary farthest removed from 
the primary. The cable terminal marked 
“P” should be connected to the terminal of 
P1 which is nearest to the secondary wind- 
ing. (The primary and secondary windings 
should be wound in the same direction.) 
The rotor P2 is then connected in series 
with the stator Pl in such a way as to 
oppose or stop oscillation at the short waves, 
with the tuning condenser Cl in its mini- 
mum position. These few rotor turns will 
then aid at the long wavelengths, with the 
condenser in its maximum position. Of 
course, a tuning condenser with an extended 
shaft will be necessary in order to con- 
nect together, mechanically, the rotor of 
the condenser and the rotor of the primary. 


Of course, a grid leak R and a grid con- 
denser C2 are employed in the Booster Unit, 
as this circuit becomes the new detector. 
The return from the tuning condenser 
should go to one side of the filament. The 
two filament wires coming from the set are 
then interchanged in the tip jacks, for best 
results. By reversing these two filament 
wires the right polarity is ascertained; so 
that the grid return of the new detector 
will be on the proper side of the filament. 
This polarity is not a matter of extreme 
importance when using the UX-200A de- 
tector; although such a tube will give best 
results when the grid return is connected 
to the negative side of the filament. If a 
hard (amplifying) tube is used in this de- 
tector stage, it is quite necessary that the 
filament wires be so connected that the grid 
return will be on the positive side of the 
filament. However, the UX-200A, or soft 
detector tube, is unconditionally recom- 
mended for this unit. The dial-illuminating 
light (DL) is merely connected across the 
filament posts of the tube socket in the unit. 


OPERATING THE UNIT 


It is quite easy to recalibrate the tuning 
dial so that it will read in wavelengths, 
rather than in the arbitrary numbers usu- 
ally found on tuning dials. This calibration 
will be entirely independent of that of any 
receiver on which the unit may be used; it 
depends solely upon the tuning condenser 
and the coil used in the unit. Thus this 
dial becomes a wavelength indicator and, 
though it is not at all critical in its tuning, 
gives a very good indication as to the wave- 
length of the station being received. In 
ordinary operating practice, the unit is first 
set at the wavelength desired, and the re- 
ceiver is then tuned in the same manner 
previously employed. It will be found that 
the dials on the receiver have become con- 
siderably sharper, while the wavelength dial 
on the Booster Unit remains conveniently 
broad. 

If it is desired to use the frequency- 
changing principle, the only change in de- 
sign necessary is to remove a little more 
than half of the secondary turns in the 
Booster secondary; the number should be 
reduced from 53 to about 24. This unit 
will then tune only the second harmonic 
currents; which will give a 100% increase 
in selectivity, but reduce the distant pick-up 
somewhat. It is extremely easy to change 
your unit from one form to the other in 
order to determine just what is best for 
your particular location. 

A complete list of the apparatus required 
for the construction of the R.F. Booster 
Unit follows: 


One aluminum stage shield, 5 x 6 x 9 inches; 
One wooden baseboard, 414 x 81%4 x %-inch; 


One variable condenser, .0003-mf., C1; extension- 
shaft type for tickler mounting, with %-inch 
coupling; 


One variocoupler (home-made—see text), L1; 
One audio choke coil, 30-henry, L2; 

One by-pass condenser, %4-mf., C3; 

One mica grid condenser, .00025-mf., C2; 
One grid leak, 3-megohm, R; 

One vacuum-tube socket, V; 

Four tip jacks; 

One binding-post strip, 4x 34 x 3/16-inch; 
One illuminated dial; 

One 200A-type vacuum tube; s 

One tube base and socket for plug, A and B. 
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A New System of R. F.. 
Amplification 


(Continued from page 1243) 


3B, C, D.) The separate “A” battery 
method (Fig. 3B) is practicable only with 
low-consumption tubes of the 199 type, 
which are not the best for the system here 
described. The radio - frequency - choke 
method (3C) is effective, but bulky and ex- 
pensive. The best by all odds is that shown 
in 3D, in which the filament of the tube 
is fed through a dual tuned choke, which 
is, at the same time, a part of the radio- 
frequency transformer. 
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Fig. 5. Li, the input transformer, and L2, 
and B of L3 are spaced Y-inch apart. Use 
acetone and celluloid to cement the secondaries 


in place. 
This system has been put into use by the 
writer with interesting results. At the time 


of writing the circuit which is operating 
the loud speaker is that shown in Fig. 4, 
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Seattle and Australia Talk; 
World’s Radio Phone Record 


Special to The New York Times. 


SEATTLE, Wash., July 2.—Ra- 
dio telephone communication has 
been established between Seattle 
and Australia, setting a new world 
distance record. This was an- 
nounced today by Frederick G. 
Simpson, Seattle engineer and 

owner of Station T7XF in the 
{ Grand Trunk Dock. 

A two-hour voice conversation 
was held by E. J. Lesser, manager 
of the Simpson Radio Corpora- 
tion, and J. W. Robinson, an Aus- 
tralian amateur. Robinson lives 
at Concord, about 200 miles from 
Brisbane. His station is 2RN. 


211 South Street 


Makers of Motor G tors and Dy t 


ELECTRIC SPECIALTY COMPANY 
Trade “ESCO” Mark 


with the least ripple and the most miles pes wath 


“The distance, about 8,000 miles, 
is the longest over which a two- 
way conversation ever has been 
conducted. It is all the more re- 
markable because the power was 
only 100 watts. Most broadcasters, 
with ranges of a few hundred 
miles, use from 1,000 to 5,000 
watts. The wave length of both 
Seattle and Australian stations 
was 38 meters. 


Mr. Simpson was using a Standard 
Item 35 as listed in Bulletin 237D. 
Write for your copy of this bulletin 
today. 


Stamford, Conn., U. S. A 


Use the Parts Specified 


For Most of The 


Season’s Featured Circuits 


AKE a tip from the experts and place your 
reliance in the condensers and coils they all 


respect—and which most of them specify for 
their latest circuits. 
Hammarlund condensers and coils embody the 


consisting of two stages of tuned-plate-coil 
radio-frequency amplification; a regenera- 
tive detector, and one stage of transformer- 


a HAMMARLUND best engineering skill in the field of radio. 
“‘Midline’’ On request, folders will be sent describing Ham- 
CONDENSER marlund variable condensers for every purpose; 


space-wound coils and couplers; R. F. coils; 


Soldered brass plates with tie-bars; z a 
{ aluminum shields and drum dials. 


warpless aluminum alloy frame; bal 
bearings; bronze clock-spring pigtail; 
full-floating, removable rotor shaft 
permits direct tandem coupling to 
other condensers. Made in ail stand- 
ard capacities and accurately matched. 


Write for Folder 
HAMMARLUND MFG. CO. 
424-438 W. 33rd St., New York 


40 N on-Technical 
Radio Articles 


every month for the beginner, the layman 
and those who like radio from ‘the non- 
technical side. 


SCIENGE AND INVENTION, which can 
be bought at any newsstand, contains the 
largest and most interesting section of 
radio articles of any non-radio magazine 
in existence. 


“ Plenty of “How to Make It” radio arti- 
cles and plenty of simplified hook-ups for 
the layman and experimenter. The radio 
section of SCIENCE AND INVENTION 
is so good that many DIO NEWS 
readers buy it solely for this feature. 


If Your Dealer Can’t Supply You 
Write Direct to Us 


ammarlund 


PRECISION 


PRODUCTS 


Canadian Representative 
WHITE RADIO COMPANY, Ltd. 
Hamilton, Ont. 


41 West Ave. N. 
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The BURT Cell 


A photo-electric cell without fatigue. aa he 
able, instantaneous in response. Described in Bulletin 271. 


Stabilized Oscilloscope 
The only visual oscillograph having a linear time axis. 
Gives an accurate picture of high frequency wave forms. 
Write for Bulletin 273. DR. ROBERT C. BURT, 
Write for details or ask your dealer today. 327 South Michigan Avenue, Pasadena, California. 
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rman’ TO 
Shielded Grid Amplimax 
USING SHIELDPLATE TUBES TYPE SP122 
Absolutely New and Different 
The fastest selling kit on the market. Has been acclaimed 


“America’s Greatest Receiving Set’ by Radio Engineers, 
Set Builders have 


Radio Articles Appearing 
in May Science and 
Invention Magazine 


receiver. 


TYRMAN ELECTRIC CORPORATION 
143 West Austin Aveaue Chicago, IH. 


Croydon Airplane Radio Station 
The Radio Hotel 

Freak Aerials 

Radio-Controlied Clock 

Making a Cone-Speaker Unit 
New Radio Devices 

Radio Wrinkles 

Radio Oracle 

Latest Patents 


LIGHTING FIXTURES 
Ready to Hang 

Direct from the manufacturer. 
Completely wired, including 
glassware. Send for new 
catalogue No. 29. Just Re- 
duced Prices. 

Special Proposition to Dealers. 


Erie Fixture Supnly Co., Inc., 
Station R, Erie, Pa. 


) 
BIG NEW 1928 CATALOG—4000 items 
the latest A-C circuits, the newest ideas 


Shows 
in radio at startling low prices. Get the sets 
Save money. 


day received. 
tandard discounts to dealers, set butimepe, anents. 
BarawikCo., 129 N. Jefferson St., Dept.,805BChicago, U.S.A. 
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Needed... 


Radio Set Owners, 
Builders and 


“Hams” 
The “Radio News Amateurs’ Handi- 


book is needed by all radio set owners, 
builders, and experimenting “hams.” 
This valuable magazine contains au- 
thentic information on all the latest 
circuits and developments of the in- 
dustry. Every construction article 
appearing in this remarkable handi- 
book is written by the most eminent 
Radio authorities. Each circuit and 
principle was thoroughly tested and 
proven before a word of construc- 
tional data that appears on these 
pages was prepared. 

The Radio News Amateurs’ 
Handibook is replete with accurate 
circuits of carefully tested apparatus. 
The latest, most efficient method of 
power supply, new approved audio 
systems, power amplification, all re- 
cent receiving circuits, short-wave 
outfits, transmitting sets—complete 
constructional data and information 
on each of these topics. 

Anyone interested in Radio will 
find this magazine a seemingly end- 
less source of valuable information. 
If your news dealer cannot supply 
you, mail the coupon below. Don’t 
wait! 116 pages—fully illustrated. 


Price 5 Oc. 


by the most eminent 
RADIO EXPERTS 


Experimenter Publishing Co. 
230 Fifth Avenue New York, N.Y. 


EXPERIMENTER PUBLISHING CO. 
230 Fifth Ave., New York, N. Y. 


Gentlemen: Enclosed find 50c., for which please 
send me a copy of the RADIO NEWS AMA- 
TEURS’ HANDIBOOK. 


AAA PRR TAA d : 


Address........ 


“coupled audio. 


The constants of the cir- 
cuit are also given in Fig. 4. Details of 
the radio transformers, the only parts that 
are not standard, are given in Fig. 5. 

The tubes used are standard—the high- 
mu type for the radio-frequency stages and 
the 201A type for the detector and audio 
circuits. Voltages in use just now are 100 
for the R.F., 50 for the detector, and 150 
for the A.F.; with grid biases of 7 for the 
R.F. and 17 for the A.F. 


FUNCTIONING OF THE CIRCUIT 


Tracing, now, the course of the signal 
through the receiver: Coming through the 
aerial-ground system, the radio-frequency 
impulses are sent into the cathode (here 
the filament) of the first tube by means 
of the double-conductor secondary of the 
input transformer. They act on the fila- 
ment in the same way that, in ordinary 
practice, they would affect the grid of the 
tube. In this set each grid is grounded 
through the “C” battery, and controls the 
output only as it keeps the space charge 
close to the filament. It eliminates, also, 
the inter-electrode capacities in the tube 
between the leads except those in the stem 
and base. 

The radio-frequency impulses, carried by 
the electronic stream to the plate, pass into 
the tuned primary of the interstage trans- 
former. Its double-conductor secondary 
passes them on to the filament of the second 
radio-frequency amplifier, in which takes 
place a process similar to that in the first 
tube. From the plate of the second am- 
plifier, the amplified impulses go into its 
plate load, here a straight tuned impedance; 
and thence via the grid condenser to the 
grid of the detector, and the audio ampli- 
fier. As will be seen, the detector and audio 
portions of the set are standard in every 
respect. 

Though exact measurements of the tubes 
used in this way are not yet completed, and 
hence cannot be given in this article, cer- 
tain general results of using them in this 
way can be given. 

The first is, that the radio-frequency am- 
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plifiers, no matter what type 1s usea, do 
not oscillate; even when, as in the set de- 
scribed, no shielding and other special pre- 
cautions against feed-back are employed. 
The set-up shown, which is by no means the 
last word in design or efficiency, is suffi- 
ciently sensitive so that, on a fifty-foot 
antenna, strung about the moulding of a 
second-floor room in a section of New York 
pretty well shielded by fifteen-story apart- 
ment hotels, nearly all of the local stations 
come in with living-room intensity on the 
loud speaker, and even a few of the more 
powerful out-of-town ones, such as KDKA. 
As I stop a moment to see what I can get 
on ’phones, KYW comes in comfortably 
loud. The selectivity is good enough so 
that local stations can be separated with- 
out overhang. 


The second general result is that the set 
does not radiate, except for such slight 
energy as may come from the coils asso- 
ciated with the detector, and even then only 
if it be made to oscillate. 

The impedance of any triode used in this 
way is very high. Experiments with a vari- 
able inductive load show plainly that, the 
higher the impedance of the output load, 
the better. 


One of the curious results of this system 
of using three-element tubes is that they 
amplify approximately in proportion to the 
“mu” figured in the usual way; though, 
within certain narrow limits, tubes can be 
made to match each other, with a given 
load, by varying the grid bias. But if one 
uses, for each tube, the optimum grid bias, 
output load, etc., the ear as well as instru- 
ments detect the greater value of the higher 
mu. 


A word of caution should, perhaps, be 
spoken. The set described is a purely ex- 
perimental affair, and gives, in fact only 
fair results. The time is not yet ripe to 
publish a “constructional article” on a set 
using this method. The method, however, 
opens possibilities for tube design as well 
as in the design of apparatus that may lead 
to something of value to radio. 


A Buzzer R. F. Oscillator 


(Continued from page 1249) 


shocked into oscillations at its natural fre- 
quency by the impact excitation. 


A CONVENIENT INSTRUMENT 


Probably the most valuable use of a buz- 
zer oscillator is for the purpose of a wave- 
meter. When it is used thus, the frequency 
of the oscillations which it generates must 
be adjustable, and this is accomplished by 
substituting a variable unit for either L 
or C. Although it is entirely possible to 
use a variable inductance (variometer) ‘and 
a fixed condenser, the fixed inductance and 
variable condenser combination is usually 
employed. This is because the calibrations 
of the latter are apt to remain fairly accu- 
rate; whereas the electrical characteristics 
of a variometer frequently change after 
it has been used a short time. 

The two pictures accompanying this ar- 
ticle show the construction of a simple, effi- 
cient buzzer-excited wavemeter which may 
be adjusted to all wavelengths in the broad- 


cast band. The unit is mounted on a panel 
6 x 7 x 3/16 inches and may be placed in 
a cabinet 5 inches deep. The essential parts 
required for its construction are: one 
.00035-mf. variable condenser, one coil 21, 
inches in diameter and wound with 60 turns 
of No. 26 D.C.C. wire, one high-frequency 
buzzer, one rheostat, one 41/4-volt flashlight 
battery and one tuning dial. The parts may 
be mounted as illustrated in the pictures; 
and wired as shown in Fig. 3. 

After the construction of the wavementer 
has been completed it should be calibrated. 
The best way to do this is to tune in a sta- 
tion of known wavelength on a broadcast 
receiver, set the wavemeter in operation and 
place it near the antenna coil of the set; 
then adjust the dial of the wavemeter until 
the signal of the buzzer is heard loudest in 
the loud speaker. The wavemeter is now 
adjusted to the wavelength of the station 
which if being received, and the dial read- 
ing should be recorded. This- operation 
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should be repeated with several stations, 
until sufficient data have been obtained to 
plot a graph. If care is exercised in mak- 
ing adjustments, this method of calibrating 
«a Wwavemeter is sufficiently accurate for 
most purposes. 

In the diagram a fixed condenser is shown 
in dotted lines (X) connected across the 
contact points of the buzzer. This, often, 
will greatly improve the operation of the 
wavemeter by preventing sparking at the 
points of contact. ‘The condenser should 
have a capacity of 1 mf. It is also possible 
to farther improve results by connecting a 
0-200-ohm variable resistor in series with 
the condenser and carefully adjusting the 
value of the resistor until all sparking is 
completely eliminated. 


Building a Dynamic 
Speaker 


(Continued from page 1247) 


Before the flexible support is glued to 
the cone, it should be glued to a five-ply- 
veneer wooden ring which is 14-inch thick, 
714 inches inside diameter, and 914, inches 
outside diameter. Here liquid glue is again 
used. After this the inner edge is glued 
to the cone, as explained above. The wooden 
ring is fastened to the baffle by four screws. 
The holes for these screws in the ring are 
made somewhat larger to allow for adjust- 
ment, washers being used under the screw 
heads to hold the latter from drawing into 
the holes. 

The baffle is made of five-ply weod veneer, 
¥,-inch to 34-inch thick. It is fourteen to 
eighteen inches square and has a hole in 
the center, 71/, inches in diameter. 


ASSEMBLY ps 
The following procedure is used in as- 
sembling the speaker: the baffle is laid flat 
upon a table, and the cone, mounted in its 
wooden ring, is placed concentrically on it 
with respect to the hole in the baffle. The 
cone is then clamped to the baffle with the 
four screws in the wooden ring, as explained 
above. The field electromagnet, with its 
three brackets and the armature coil 
mounted on its bridge, is placed in position 
and adjusted so that the apex of the cone 
comes in the center of the double spiral 
meunting the armature coil. ‘Then the leca- 
tions for the three wood screws, fastening 
the brackets te the baffle, are determined 
and the brackets are fastened in place to 
the baffle with these strews. 
The speaker is then placed in its proper 


position and the apex of the cone is ce- - 


mented to the double spiral as follows: 
the bolt fastening the armature coil to the 
spiral will extend through into the apex 
of the cone; and the apex and bolt and 
spiral should all be securely fastened to- 
gether with household cement. After the 
cement has thoroughly set, the speaker is 
ready to try out. Sometimes we find that 
it is still necessary to make minor adjust- 
ments, because of the armature coil’s strik- 
ing the field magnet poles. This adjust- 
ment is accomplished by slightly loosening 
the clamping of the double spiral in its 
bridge mounting and adjusting the spiral 
so that the buzz is eliminated. Any adjust- 
tment of the cone for alignment at the larger 
end is done by loosening the four screws 
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3h 452" 


This astounding little set, located in Wichita 
Falls, Texas, receiving from a light socket, picked 
up Chicago stations nightly for six months, and in 
July received Havana, East Pittsburgh, Los 
Angeles, and four stations in Florida. 


THE CUMMINGS SOLODYNE 


AN AMAZING LITTLE ONE-TUBE RECEIVER WITH EXCEPTIONAL 
RANGE AND VOLUME 


PHOTOGRAPH 


1 Actual 
2 Size 


OPERATES ENTIRELY 
FROM ONE STANDARD 
4 1/2 VOLT “C” BAT- 
TERY CONTAINED IN 
THE CABINET 


Receives 1000 to 
1500 Miles 


Take it with you when 
traveling—No aerial to put 
up—Just plug in a light socket and 
tune in. 


Complete, with “C”” Battery, Type UX199 Tube, 
Dubilier Light Socket Antenna, and pair of Frost 
Phones, designed especially for this set-—$15.00. 
Less Antenna, Tube, and “‘C” Battery. . .$12.50 


CUMMINGS RADIO CORPORATION, P. 0. Box 755, Southside Station, Springfield, Missouri. 


GENERAL 
RADIO 


Announces--- 


A complete line of Transformers, 
Rectifier Filter and Power Speaker 
Filters for use with the new UX 
250 Power Amplifier Tube. 


This tube requires equipment es- 
pecially designed for it and its use 
will result in improved volume and 
quality. A folder describing a com- 
plete amplifier unit and component 
apparatus is yours for the asking. _ 


30 STATE ST CAMBRIDGE, MASS. 


GENERAL RADIO COMPANY 


Write for Bulletin No. 929, describing complete lineJof General Radio quality apparatus 


TYPE 565-A TRANSFORMER 


Rated at 200 watts, Primary designed for 105-120 
volt 60 cycle A.C. High voltage secondary of 600 
volts. Two lew veltage secondarics of 7.5 volts 
each for filaments of rectifier and power amplifier 
tubes and one low voltage secondary of 2.5 volts 


for the 226 or, 227 type of tube. Price $20.00. 


it. 


274 BRANNAN ST., SAN FRANCISCO, CALIF. 


RADIO SCHOOL 


Send for Catalogue 


TELEGRAPH SCHOOL 


18 Boylston St. Boston, Mass. 


AEROVOX 


PYROHM RESISTANCES 
will carry more current 
without undue heating. 
Ask your dealer or write 
us for information. 


EROVO 


70 Washington St., 
Brooklyn, N. Y. 


The ELECTRIC Radio 
Freshman 


EQUAPHASE 
at All Authorized Dealers 
SPECIAL PRICES 


Assembling and Wiring Scott's World's Record Ten, Nine-in-e 
Line and Tyrman ‘‘70” and all other kits. Send for literature. 
NORTH SHORE RADIO LABORATORIES 

ASSOCIATES 1. R. E., A. A. A. S. 
6902 North Clark Street -—. Dept. A Chicago, If. 


TUBE 


—uPERDOI——"_ ¢ 
SuseRrHonic Radio 


n amazii 
frequenc 
tive circu! 
RADIO EQ' 


6-TUBE RADIO COMPLETE 
$34.75 to $66.66 
Licensed R.C.A. Circuits. Shielded. One Dial 
Write for catalog. Big discounts to agents 
Consumers RadioCo., Dep.144,4721LincoinAv.Chicag® 


First Stage turn ratio 3 | $10.00 
: Second Stage turn ratio 4 Each 


Standard of Excellence in 
Audio Amplification 


AmerTran De Luxe Transformers are 
but two of more than 30 quality 
Radio Products bearing the name 
AmerTran, including power trans- 
formers, choke coils, push-pull systems 
and allied products. Each AmerTran 
device is designed for a specific use. 
Full and authoritative information 
will be given on any audio or power 
problem. 


AMERICAN TRANSFORMER COMPANY 
Transformer Manufacturers for 28 Years 
140 Emmet St.. Newark. N. J. 


electrify your set 
the easy practical 


Knapp way -::- 


The Kit completely 
assembled with 
metal cover in 
place. Operates on 
105-120 volts AC, 50 
to 60 cycles. 


No expensive short lived AC Tubes, no 
troublesome re-wiring, no annoying hum, 
Increase instead of decrease the efficiency 
of your set, no waiting... the 


Knapp A PowE KIT 


gives you music instantly at the snap 
Of a switch. 
Absolutely Dry 


There is not a drop of moisture in this absolutely dry 
unit. The condensers are baked so that not a drop of 
moisture remains. The unique, fully patented, solid full- 
wave rectifier is absolutely dry. Nowater...noacid... 
noalkali... notubes... no electrolvtic action. Nothing 
toget outoforder. Nothing that needs attention. 
Assemble in Half an Hour 

Everything supplied, even to the screws, wire, drilled 
base-board and metal cover. ‘B” Eliminator may be 
operated from the same switch. 

Big Profits for Set Builders 
Our President, Mr. David W. Knapp, is offering the set 
builders of America, for a limited time only, a money- 
saving plan which is unique in the annals of radio. Send 
the coupon today, before it is tov late, 


KNAPP ELECTRIC CORPORATION 
Port Chester, N. Y. 


MR. DAVID W. KNAPP, Pres., Knapp Electric Corporation 
313 Fox Isiand Road, 

Port Chester, N. Y, 
Send me complete information regarding the Knapp “A” 
Power Kit and your special discount to set Builders. 


holding the wooden ring, then adjusting 
and reclamping. 

The primary of the input transformer is 
wound with very fine wire, probably num- 
ber forty, and, to avoid possible burnout, 
the battery current should not be permitted 
to flow through it. A filter circuit for 
accomplishing this is shown in Fig. 5. The 
primary impedance of the input transformer 
for the speaker varies directly with the 
load, which is applied to the secondary 
when the input transformer is connected to 
the armature coil. The impedance at one 
thousand cycles is nine thousand ohms. 
The winding ratio is thirty-three to one. 

For best results with a speaker of this 
type, a push-pull amplifier using two power 
tubes in the last stage should be employed. 
When an amplifier of this type is used the 
output circuit must be slightly different, 
as the plates of the output tubes are not 
at the same potential. An output circuit 
which may be used with satisfaction is 
shown in Fig. 6. In this diagram L1 and 
L2 represent two choke coils, having an 
impedance of not less than 30 henries each 
at 30 milliamperes. The condenser Cl should 
have a capacity of approximately .001-mf. 


Suggestions for Power- 
Amplifier Current 


Supply 
(Continued from page 1247) 


curing a power-tube adapter. Those desir- 
ing to make a permanent connection should 
couple the “C” battery into the grid circuit 
of the last audio tube. 

If an examination of the last transformer. 
or double-impedance unit, is made, it will be 
noted that the two terminals of the second- 
ary, usually designed by the symbol “S,” or 
“Sec.,” are marked “F,”’ meaning filament, 
and “G,’ meaning grid. The wire con- 
nected to the terminal “F” should be dis- 
connected from the transformer and con- 
nected to the positive, or “B-+-” terminal of 
the “C” battery. Another lead should be 
run from the negative, or “B—” terminal of 
the “C” battery to the transformer post 
marked “F,”’ thus completing the circuit. 
In the case where single-impedance or re- 
sistance coupling is employed, the “C” bat- 
tery should be connected to the grid leak 
at the side farthest from the grid of the 
tube. The negative side of the “C” bat- 
tery should be connected to the grid leak, 
and the positive side to the ground, the 
original connection between these points be- 
ing, of course, broken. 

Because of the fact that the “B” bat- 
teries, used to boost the output voltage of 
a power unit, are required to serve but one 
tube, many months of service can be ex- 
pected before the end of their useful life 
is reached. Where the potential applied to 
the plate of the UX-171A is 135 volts, the 
current drain, with proper “C” bias, will ‘be 
18 milliamperes; where 180 volts is applied 
to the plate, the drain will be about 20 mil- 
liamperes. It is thus seen that the current 
drain is not substantially altered in either 
case; and for this reason it is as economical 
to use two boosting batteries as one, and 
thus enjoy the maximum power output of 
the power amplifier. 

The above suggestions apply equally well 
to “B” power units operated from alternat- 
ing current, but which, for various reasons, 
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How TO BUILD 
MODERN 
LOUD SPEAKERS 


\ 


E.1.c0. 
NEW YORK CITY 


Learn all there is to know about loud- 
speakers. HOW TO BUILD MODERN 
LOUD SPEAKERS by Clyde J. Fitch and 
many other eminent authorities is a com- 
plete history of Radio acoustics. The data 
thus assembled is now ready to be presented 
to you. This is the most comprehensive 
treatise on the subject that has ever been 
compiled. 


Every step forward to the goal of true tone 
reproduction is treated in this remarkable 
book. Each type of loud-speaker—The 
Exponential Horn—the Cone—the Piezo 
Electric speaker—the Roll type speaker— 
Power speakers—these are but a few of the 
many types explained. 


Learn how to build your own loud speaker— 
the one best suited to your particular require- 
ments. You will find full constructional 
information and diagrams in this valuable 
book. Perfect tone reproduction is the aim 
of every one connected with the Radio In- 
dustry today. Learn all about this important 
field through the pages of this book. 


Get your copy now. Don’t wait! Ask your 
newsdealer. If he cannot supply you write 
direct. Use this coupon. 


25c 


52 pages—fully illustrated—size 6 x 9 inches 


CONSRAD CO., INC. 


230 Fifth Ave. New York, N. Y. 


CONSRAD COMPANY, Inc. 
230 Fifth Avenue, New York, N. Y. 


G2ntiemen: Kindly send me a copy of “HOW TO 
BUILD MODERN LOUD SPEAKERS.” Enclosed 
is twenty-five cents. 
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do not have sufficient output voltage for the 
satisfactory operation of a power stage. It 
often happens that an A.C. power unit, par- 
ticularly one of the older type which may 
have given good results in connection with 
tubes of the 201A type, fails to give the ex- 
pected results when connected to a power 
tube. This is due to the relationship be- 
‘ween current drain and voltage, because, 
as the current increases, the voltage drops 
rapidly. Consequently, some power units, 
having a rated output of 135 volts when 
used with 201A tubes, may have far less 
than that when used in connection with a 
tube requiring a comparatively high cur- 
rent. In this case, boosting batteries may 
advantageously be used, and should be con- 
nected precisely as in the case of the D.C. 
eliminator. 


The Eveready Hour 


(Continued from page 1218) 


WEAF with a consistent, comprehensive 
schedule mapped out. 

How much their broadeast activities have 
grown since then may be realized by a 
comparison of the first year’s radio costs, 
which totalled $3,850, although the original 
appropriation had been $500, while this 
year’s appropriation which is $400,000. 
Then there was but one station and a small 
listening public; now there are thirty-one 
stations and uncounted thousands tuned in. 


It is true that from the start the National 
Carbon Company was fundamentally in- 
terested in selling batteries, and its success 
in that respect is contemporary business 
history. 


With this commercial purpose of ex- 
ploiting its own product in a legitimate 
manner, the Eveready makers wanted their 
radio activities to reflect that imaginative 
quality which, they believe, marks the suc- 
cessful business man or company. The Ever- 
eady Hour has been their expression of 
this quality, of an imaginative and mysteri- 
ous character which distinguishes radio. Its 
purpose has been to provide the most en- 
joyable entertainment to the greatest num- 
a of listeners. The policy of the backers 
of the Eveready Hour has been: “That it 
may always be entertainment of the high- 
est type, irrespective of the key or mood 
in which it happens to be given.” So that 
all classes and types of listeners might be 
pleased, and realizing that it is an im- 
possibility to please all the audience all the 
time, Eveready has presented diversified 
programs, has experimented in various 
fields and, because of the thoroughness and 
care with which these experimentations were 
made, they have many, many times been 
taken as a criterion by other broadcasters. 


A STORY FROM LIFE 


What is generally regarded as one of the 
finest programs ever heard on radio is 
“Galapagos,” with Martin (“Red”) Chris- 
tianson, which has already been broadcast 
four times. 


The staging of this program is an inter- 


esting story in itself. Mr. Furness. was. 


reading a book by William Beebe, describ- 
ing the author’s trip to Galapagos, when 
he became interested in a chapter devoted 
to an unusual experience of the explorer. 


a'e'e's "es 


Licensed under Pat 


EASY TO EREC No, 1581133, granted 


20th, 
No. 20 for a 20 to 60-foot stretch 


No. 60 for a 60 to 126-foot stretch ; 
Aerials contain 350 feet of coiled wire 
Dealers, write for our 


THE LATEST ROOT CRC ERT: 

AND GREATEST IMPROVEMENT » POOR RRR ps 
IN AERIALS FOR ALL SETS 
(will not rust or corrode) 


One of these aerials erected in place of your old aerial will give your set greater volume, 

re ortionate selectivity. This means your set will give you CLEARER, FULLER and 
DER reception on stations you have been able to receive, and will also bring in 

stations from longer distances, likewise different directions than you have had before. 
THOUSANDS SOLD AND NOT ONE DISSATISFIED CUSTOMER 

If your dealer cannot supply you—order direct by number and enclose check or 

money order. Mack Aerial Hour—Station WLIT—Wednesday A. M., 11 to 12 noon 


uc) © Wears 
tbs el Out 


Your first cost 


is the only cost. FAY 
~ Then why =e enjoy E ei 5 A 


rmanently the bet- D 
Il’S A WINNER 


ter tube performance 

and prolonged tube life 

alone offered by 
Automatic device in the form of a 
beautiful ornament, attachable to any 
radio; easy and quick to install. Turns 


radio off automatically any time you 


REQ VS PAT OFF 
want to set it, from fifteen minutes up 


The “SELF-ADJUSTING” Rheastat 
to hour and one-half. Fast seller, good 


Keeps filament voltage constant despite “A” battery 
variations. ao wiring, panel design, tube nc 

profit. Write now to become distributor 
in your territory. Act at once! 


RADIO OWL 


Nothing else can possibly perform 
Desk N 


as well, Unconditionally guaranteed. 
2269 E. 51st St., Los Angeles, Calif 


Price $1.10 with Mount- 
ing, (in U.S.A. 
For gale by all dealers. 


RADIALL Co. 
$0FranklinSt.,N.Y. 


*Amperite Book” 
of latest circuits and 
construction data. 
Write Department RN-5. 


MUTER CLARIFIER IMPROVES TONE 


The Muter Clarifier and Tone Filter, designed to pro- 
tect Speaker Units from the paralyzing effect of high 
“B” voltage, assures strong, full, clear tone-quality. 
You will be surprised at the amazing difference in 
reception with one on your set. Easily installed in a 


f oments without disturbing set. See your dealer 

pongo > for full information. . RADIO 
LESLIE F. MUTER COMPANY CONVENIENCE 

76th & Greenwood Ave., Dept. 827-G, Chicago, III. OUTLETS 


Wire your home for radio. These 
outlets fit any standard switch box. 
Full instructions with each outlet. 
No. 135—For Loud Speaker....... $1.00 
No. 137—For Battery Connections. 2.50 
No. 136—For Aerial and Ground... 1.00 

With Bakelite Plates 


Now furnished with a rich 
satin-brown Bakelite plate, 


with beautiful markings to 
harmonize, at 25 cents 
DEALERS si beta 


FOR RAILROADS s 


Bearest their homes— everywh 


At Your Dealers 
See page 1292 YAXLEY MFG. Co. 


DEALERS Dept.N-9So.ClintonSt. 
PERSONAL Chicago, Il. 
EDITION 


Insure your copy reaching you. each month. Subscribe to Radio News—$2.0 a year. 
a Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 
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SKINDERVIKEN 
Transmitter Units 


Two for 


$ 1.75 


Have hundreds of uses. Every amateur should have 
two or three of these amplifiers in his laboratory. 


A FEW USES FOR THESE UNITS 


OMOOONPH MUSK AT A me | 
Ostance 


~ S! 
RETRANSMISSION ~ 


TO “fa0scT 
On us 
SOCAKER 


ercenen 
“ AMDLIFIER - 


“RADIO AMPLIFIER~ 


- ete A 
s 


ei 


“TALKING LIGHT<- 


“CODE PRACTICING OEVICE~ 
; HBL Fume, 


peg peas 


CAP wiITh ERARGLO MEA 


“BALDWIN PHONE AMPLIFIER~ 


_— 
12 PAGE INSTRUCTION BOOKLET 


containing suggestions and diagrams for. innumerable 
uses, furnished with each unit. 


WE PAY $5.00 IN CASH 


for every new use developed for this unit 
and accepted and published by us. 


P. G. MICROPHONE TRANSFORMER 


A Modulation Trans- 
former specially de- 
signed for use with 
the Skinderviken Trans- 
mitter Fnit. 


$2. 


FOR SALE AT LEADING DEALERS 
Or Order Direct, Using Coupon Below 


SEND NO MONEY 


Order whatever you want. When the postman delivers 
your erder you pay him for whatever you have ordered, 
plus a few cents postage. 


PRESS GUILD, INC. R-5-28 
16-18-R—East 30th St., New York, N. Y. 

Please mail me at once..............-. Skinderviken 
Transmitter Units, for which I will pay the postman 95c.., 

us postage, or $1.75, plus postage, for 2 units. 

Please —- me one P. G. Microphone Transformer, for 
which I will pay the postman $2, plus postage. 


. 


It concerned a chance meeting with another 
adventurous soul, who had once been ship- 
wrecked on Galapagos, but whom he had 
found driving a taxi in New York. The 
chauffeur’s name was “Red” Christianson. 
Mr. Furness commenced a search for the 
man, lecated him through Mr. Beebe, and 
then Mr. Stacey arranged the famous “Gala- 
pagos” broadcast. Letters poured in from 
all over the country; program authcrities 
proclaimed it to be the best thing of its 
kind ever done; different cities begged for 
visual staging of it and, whenever it has 
since been repeated, the reception has been 
similar. 

The “Golden” anniversary was another 
popular program which was heard on this 
hour and represented the first actual use 
of the continuity idea in broadcast pro- 
grams. It held the thread of a drama in 
which the directors introduced music that 
was popular half a century ago. 

During 1924, while the N. B. C. was re- 
alizing how important their radio activities 
were, Wendell Hall was their most popular 
artist. That was before the time of chain- 
station broadcasting and the company sent 
this music-maker on a planned tour of all 
the existing stations, spreading the Ever- 
eady message. Later he came back to 
WEAF and, in the first radio wedding, was 
married te Marion Hall, a member of the 
Chicago Tribune editorial staff. 


A BUSINESS SUCCESS 


WJAR, Providence, was the first station 
regularly added to WEAF in the Eveready 
broadcasts and the next was WRC, Wash- 
ington. As WEAF added to the list, 
Eveready took them on and, since that first 
hour, has never had a week’s break in its 
record. Now the program goes over the 
regular network of the National Broad- 
casting Company with a special program for 
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the Orange chain on the Pacific coast; while 
the Canadian National Carbon Company is 
active on individual Canadian stations, such 
as Montreal, Vancouver and Toronto. The 
eastern office alone, using twenty stations, 
spends $325,000 a year. 

We were anxious to learn just how defi- 
nitely the National Carbon Company can 
trace its development to broadcasting and 
we asked Mr. Furness if he knew that his 
company obtained enough direct sales to 
justify the enormous expenditure which is 
being made this year. He agreed that it 
is difficult to check just what direct sales 
are attributable to broadcasting; but he 
used his company’s survey of its activities 
in southern states as an example. 

The Eveready program went on the south- 
ern stations in January of last year. The 
company knows definitely that its business 
increased more than enough to warrant its 
continuing. Sales territories were divided 
into sections, separating the zones of radio 
influence from that part of each territory 
which was not receiving the broadcast pro- 
grams effectively. The business where regu- 
lar reception was checked showed a big in- 
crease over that part of the south which 
was nat being covered by Eveready pro- 
grams. 

Opera, chamber music, jazz, minstrel 
shows, vaudeville, drama, lectures and novel- 
ties havé gone into the making of the Ever- 
eady Hour on the air. Four years, fifty- 
two times a year and never a flop! If this 
isn’t an enviable record, then radio can’t 
offer it. There have been degrees of suc- 
cess, naturally; some hours have been better 
than others; but, without exception, the 
Eveready hour has adhered to high stand- 
ard of consistency in air entertainment. 
The public knows what it has been getting, 
and the coming months will but add to the 
general appreciation. 


Building a Linen-Diaphragm Loud Speaker 


(Continued from page 1248) 


The next operation should be performed 
either outdoors or in a room with the win- 
dows opeh, as otherwise the fumes from the 
collodion are liable to cause an unpleasant 
sensation. Paint the face of each diaphragm 
with the thin collodion and allow it to dry. 
Four or five coats are required; let each 
coat dry before applying the next one. 
When the last coat is dried the diaphragms 
will be stiff and slightly flexible and, when 
tapped with the finger, will sound like a 
drum. 

The small coupling bolt ‘is next prepared. 
This is an 8/32 belt, 14-inch in length, 
through which is drilled lengthwise a small 


. hole, just large enough to take the driving 


rod of the loud-speaker unit which is to be 
used. One of the washers is put over the 
bolt and the head with the washer is put 
through the hele in the large diaphragm, 


‘ from the front. The two diaphragms are 


forced together until the bolt can be slipped 
through the hole in the smaHer square, after 
which the other washer and the nut are put 
on and tightened down. 

The mounting of the unit itself is left 
to the ingenuity of the constructer. The 
method employed with good results by the 
writer can be seen in the accompanying 
illustrations. It is important to remember 
that the unit must be se lined-up that the 
driving pin will come exactly in line with 
the hole in the bolt. 


The finished speaker may be placed in uw 
cabinet or hung from the ceiling. If it is 
desired to color the linen diaphragms this 
must be done before treating them with the 
collodion. The tacks should be covered over 
with an attractive passe-partout binder for 
appearances’ sake. 

The material needed for constructing this 
speaker is as follows: 


4 pieces of cypress, 24 x 2 
(“A, BY) 5 


2 pieces of cypress, 24 x 114% x 1 inch (“C”)3 


x 114 inches 


2 pieces of cypress M%/, x 1% x 1 inch 
(“D”) . 
> 
4 triangular pieces cypress 114 x 114 inches 
(“EK”) $ 
squares of medium-weight linen, one 26 x 
26 inches, and the other 8 x 8 inches; 


bo 


4 13,-inch woodscrews (“F”) ; 

2 ¥%-inch washers (“G’); 

A ¥,-inch 8/32 brass screw and nut (“H”)$ 
A package of No. 4 cut tacks; 

A roll of passe-partout binder: 


10 oz. collodion (Obtainable at drug store) 
or varnish; 


A balanced-armature loud-speaker unit with 
driving rod (“I”). 


Radio News for May, 1928 


Editorial Policy Ballot 


(See Page 1208) 


Editor, Ravio News: 


I vote for changes in editorial policy as follows in the space given to different subjects 


in the pages of Ranio News, as shown by the squares which I have crossed below. 


I am 


satisfied with the present policy in respect to all other subjects. 


Please fill out and mail to Editor, Ravio News, 230 Fifth Avenue, New York, N. Y. (U.S.A.) 


GENERAL ARTICLES 
More Less 


Pictures of Broadcast Artists 
Descriptions of Broadcast Features 
Interviews with Broadcast Artists 
Courses in Musical Appreciation 
Pictures of Broadcast Stations 
Illustrations of Radio Novelties 
Editorial Talks 

Radio Fiction—‘Human Interest’ 
Radio History and Biography 
Radio News of the Month 
Radiotics 

Broadcastatics 

“The Listener Speaks” 

Prize Contests 


Radio Poetry 


GHAoooooeaeeaaeaaeoeaet 
DO Gee aa arrteeeteo se 


Radio Fiction—Semi-Technical 


0 


TECHNICAL ARTICLES 


More Less 
O OCF First Principles of Radio 
EI [] Radio Work for Beginners 
[J CJ What’s New in Radio 
E] O “I Want to Know” 
EF] {] Constructional Wrinkles 
oO (0 Correspondence from Set Builders 
7 (" Broadcast Station Lists 
a (] Rapio News Laboratories 
oO C1 Semi-Technical Radio Articles 
O [] Circuits with Constructional Layouts 
(1 ( Foreign Radio Activities 
O OF Short-Wave Reception Data 
Oo [] Experimental Circuits (without layouts) 
oO [1 Television and Picture Reception 
im [} Short-Wave Transmission (amateur) 
oO (J Advanced Radio Theory 


SN ies evista el belinda iliaiiasdasaa iia 
Hf you do not wish 
to sign, please place . pes 
an X here if you are (Add 7068) -eaevncvnenr 
a woman reader [J 
‘Television”’ We'll peep in Gen’ral Motors’ plant, 


HE debt I owe to radio, 
I know I cannot pay. 
And now there whispers down the wind, 
A wonder due today— 
It’s all that television plan, 
(Confusing, F confess) ; 
I] hope to see that “Magic Isle” 
The “Wrigley Spearmen” stress. 


I hope the vision may be clear, 
When Tiny “X-Ray” speaks; 

And who can voice the charm there'll be, 
In Clark’s Hawaiian peaks? 

Of course we'll love that Forest scene, 
In fair “Sylvania’s” wood; 

We'll speechless gaze on “Rose Bowl” haunts, 
Where Graham proudly stood. 


We'll watch La Prade ascend the Alps, 
And sail the Baltic sea; 

And on Bermuda’s coral strand, 
We'll long with him to be. 

We'll be the “observation quest,” 
In presidential halls; 

And cheer the “Homers” on the plate, 
And see who fouls the balls, 


And note which Klaxons ery. 
We soon may follow Lindy’s course, 
And vision him on high. 
With television on the way, 
(Nor yet beyond its goal), 
We hope to see our honored Byrd 
When he o’ertops the Pole. 
—Viva Snow. 


TRY THE SIDEBOARD AND GET CHINA 

First Rapio Fan: “I used bicycle spokes 
for an aerial, and got Wheeling.” 

Seconp Rapio Fan: “That’s nothing; I 
put my loud speaker on the bed and got 
Davenport.” 


Mrs. Bill Howard. 


KNEW THE SYMPTOMS 
Mr. Jones (to Mrs. Jones): “I’ve got 
such a strange humming noise in my left 
ear.” 
Lirrte Benny Jones: “Maybe it’s your 
batteries charging, daddy.” 
—Mrs. H. Gersten. 


NEED FOR FINESSE 
One of the hardest bridge problems on 
the radio is to keep it tuned out.—Judge. 
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Achieve 


a ge 

in Radio 

New course gives finest 
instruction obtainable 


You Can Learn at Home! 


Good pay from the start, 
rapid advancement, and phe- 
nomenal success—a life pro- 
fession of fascinating brain- 
work—that is what Radio 
holdsforthe man whoknows 
his subject thoroughly. Since 
1909 Radio Institute of 
America has trained thou- 
sands to become successful 
in the many branches of Ra- 
dio. Are you going to plod 
along at a thirty-five dollar a week job 
when REAL MONEY is waiting for you 
in radio? 


ee SSS 


R.L.DUNCAN, 
Director, 
Radio Institute 
of America and 
author of 
several volumes 

in radio. 


New Course Finest Ever 


Prominent radio men haveen- 
thusiastically greeted RIA’s 
new course as the most com- 
plete and _ up-to-date offered 
today. All this first- quality 
equipment is furnished FREE 
WITH THE COURSE-parts 
for making many practical 
radio circuits and the Peerless 
Signagraph for code instruc- 
tion. 


4 


G-E 


S 


RIA backed by RCA, 
and Westinghouse 


You get all the benefits of instruction conducted 
by RCA and sponsored by RCA’s associates, G-E 
and Westinghouse. Our employment department 
is at the service of graduates. 


Study at Home! 


Moreover you can STUDY AT 
HOME-—when you please and as 
long as you please. 
This new booklet describing the 
course is just off the press. Hf you 
want to learn more about the well 
paying positions in this fascinating 
rofession send the coupon now 
or your copy. 


RADIO INSTITUTE OF AMERICA 
Dept. A-5 326 Broadway, New York City 


RADIO INSTITUTE OF AMERICA, Dept. A-5 
326 Broadway, New York City 
Dear Mr. Duncan: 
Please send me your new catalog. I want to 
know more about your new radio course. 


Name.....+ wi Silas veeaedbaesediesedsvenascdewencsesqee 
Address... eedcdiecudssdeccucaddacedaseasndedeee 
CRISIS: SE TAERERS pase eaSEE 
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ONE DIAL 
RECEIVER 


Use the 


PERIDYAT 


Designed by 


HUGO GERNSBACK 


An efficient one- 

dial set can now be — — — 
built with a unit | 
designed by Hugo } 
Gernsback, well - 
known __ inventor 
and publisher. The ! 
Peridyne, as this 
unit is called, em- | 
ploys an entirely | 
new principle in 
operation. Due to 
the new principle 
that it involves, ® 
the Peridyne as- 
sures positive, true 
interstage reso- 
nance and thus the 
efficient one-dial receiver becomes a reality. 
Distance, selectivity remarkable perform- 
ance under all conditions—this is what the 
builder of the Peridyne is assured. Note the 
schematic symbol used to designate the Peri- 
dyne. This symbol had to be specially de- 
signed, as there was no existing sign in radio 
practice that properly identified the Peridyne. 


———_ 
—— 


— 


Write today for complete constructional in- 
formation for the building of this remarkable 
one-dial receiver. A complete Consrad Pat- 
tern is available to guide you. This pattern 
contains: 5 full-sized blueprints—and a large 
magazine size instruction booklet. AH the 
information necessary to construct the efh- 
cient Peridyne Receiver will be found in this 
set of plans. 


Write today—de not hesitate 


50c omy 


Build this set and prove to yourself the 
merits of this circuit. 


COMPLE he 
PLANS 


CONSRAD COMPANY, INC. 
230 Fifth Avenue New York, N. Y. 


CONSRAD COMPANY, INC. 
230 Fifth Avenue, New York, N. Y. 


Gentlemen: Enclosed find 50c., for which please 
send me full Peridyne plans. 


BND 5 SSH oN tees Deere ee Coe eee eae ben bunserass 
Address 


City. . 


. 
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High-Frequency Magic in the Radio 
Laboratory 


(Continued from page 1205) 


at the end of a wire without any visible 
return circuit. Smaller standing arcs have 
been established on the ends of a receiving 
aerial several feet distant from the trans- 
mitter, showing that it is possible to trans- 
mit power currents through space. 


What are the uses of a tube of this nature, 
besides transmitting radio signals, is diffi- 
cult to judge. Will it be possible to trans- 
mit power over many miles instead of a few 
feet? Will this device fill some long-felt 
want in the medical profession? Will it 


When a tube of water is placed between two parallel plates, connected to the 


6-meter transmitter, as shown, 


Here is another most amazing plaything 
of scientists that astounds its beholders 
today, but to-morrow may seem to be as 
commonplace as a street-car or a balloon. 


the water boils after a few minutes. 


eventually replace our kitchen stoves? No’ 
one can say at this time anything except 
“Here is something new. Let us see how 
we can use it to make life easier.” 


Handle Power Tubes with Discretion 


ITH the increasing popularity of 

power amplifiers and power packs, 
radio has entered the power field, from 
the standpoint of the use of high-voltage 
equipment. 

In many of the power packs empleying 
rectifier tubes of the 280 and 281 types, 
fer use with power amplifiers using ‘the 
210-type tubes in single or push-pull ar- 
rangements, the voltages supplied to the 
power tubes often run over 400. 

In using such equipment no danger is 
involved either to persons or to equipment 
if ordinary common-sense precautions are 
taken in its handling. It is well to re- 
member that, when dealing with such volt- 
ages, the current source should be turned 
off before any attempt is made to change 
tubes, equipment or wiring. 


Pulling a 210-type tube out of its socket, 
for instance, while the current to the power 
pack and amplifier is turned on will cause 
a surge of voltages; which may be suffi- 
cient to charge the filter condensers of the 
power pack to the breakdown point, unless 
the condensers are designed to. withstand 
very high voltages. 

The usual result of a poner. in the 
condensers is a decided heating in the rec- 
tifier tube, causing the tube elements to 
become red hot. This will ruin the recti- 
fier tube if not discovered in time and 
may even result in sufficient heat to, break 
the glass of the tube. Such heating of the 
tube is no fault of the tube’s design, but 
it is a sure indication that there is some- 
thing wrong in the power-pack oueippnt 
or wiring. 
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From Paul Revere to Paul Whiteman 


(Continued from page 1241) 


buried treasure came to mind. Visions of 
another captain also, Captain Morgan, the 
most famous—or rather infamous—of_ all 
buccaneers, were recalled. Tales of the 
Spanish Main with buried loot and hidden 
pelf loomed up. 


A whole afternoon and half of a night 
was spent gouging out the inlay outlining 
the small panel and then steaming it over 
the family teakettle, until the gas bill ran 
double for the month. 

His patience was finally rewarded by the 
liberation of three separate papers care- 
fully folded and embedded in the pocket, 
over which the panel had been sealed into 
place with glue. Some unavoidable dam- 
age was done in steaming out and opening 
the folded slips; but enough remained to 
show what purports to be an old formula 
in a fair state of legibility. 


A MYSTERY UNSOLVED 

The date January 26, 1791, appears on 
one of the papers, along with some cryptic 
figures and letters apparently in code for- 
mation. Several other names in three dif- 
ferent styles of handwriting, and prices of 
grains, etc., apparently of that date or 
period, make up the remaining contents 
of the documents. The chest and papers 
have been shown to a number of anti- 
quarians and collectors, and last summer, 
while the writer was in New York City, 
it was taken to one of the museums for 
examination. The opinion given was that 
this was a very unusual and hitherto un- 
known method of secreting documents or 
messages in furniture. Further, the thought 
was expressed that these seemingly simple 
and meaningless words, formulas, ete., were, 
in fact, some secret message in code. 


Considerable time and effort has been 
spent in trying to establish the original 
ownership and authorship of the cabinet 
and of the papers found; as well as in de- 
ciphering and decoding the messages, if 
such they be, to learn the probable motive 
in secreting papers in such an inaccessible 
place and manner that only through the 
building of a modern radio were they dis- 
closed 136 years later. 

As previously mentioned, ownership of 
the Treasure Chest has been definitely es- 
tablished and traced back three generations. 
The lady who used it years ago as a jewel 
case evidently little suspected that anything 
unusual reposed within its walls, except her 
own gems which adorned her person; as 
the chest had been completely painted over 
before that time, thereby totally obliterating 
the design on the front panel. 

The name signed to the formula is that 
of an old and well-known family who re- 
sided in Pennsylvania before and after the 
American Revolution. Two brothers served 
in that war and later migrated to Virginia. 
Later direct descendants include a distin- 
guished physician and surgeon, who prac- 
ticed in the latter state and who was also 
an inventor of considerable note outside 
of his own profession. According to au- 
thentic information, one of the earlier mem- 
bers of this family, before or during the 
Revolutionary period, returned to England 
and all subsequent trace of him was lost. 
However, a descendant of the above-men- 
tioned family, now living, believes that pos- 
sibly this Tory relative of Revolutionary 
times may have attempted to communicate 
with some one in the United States in this 
manner. Obviously, the message never 
reached its destination. 


The modern radio equipment within contrasts strangely with the look of antiquity 
in the time-mellowed woodwork of the “Treasure Chest.” 


Electrify Your Set 


WITH THE 


MARATHON 
A-C KIT 


SIMPLE AS A-B-C 


Marathon AC Tubes 

have the standard 4 

prong UX bases. No 

adaptors or center tap 
TS. 


The Marathon harne 
is universal, and can 

used in any set. TI 
“spades” slip over tl 
projections on the tub: 
—xo thumb screws. 


One end of the harness 
connects with the 
Marathon Transe 
former. All tub s opere 
ate on one voltage—6 
volts —so there are no 


Plug inthe light socket 20,2” Pine ths 
- that’s all there is todo *#* socket: 


YOU CAN’T MAKE IT 
COMPLICATED 


Satisfaction 
Guaranteed Oe” 
No need to wonder if / ‘IO 06 CN 


the Marathon AC Kit 
will operate on your set 
—we guarantee it. 
you have a 5, 6,7 or8 
tube set using UX 
sockets and are now 
employing an ‘*A” Bate 
tery (either dry cell or 
storage) you can use 
the Marathon AC Kit—perfectly. 
Marathon AC Tubes are guaran- 
teed for a year. If your dealer 
cannot supply you use the coue 
pon below. 


The Marathon AC Kit 

is Complete 
Nothing else to buy—everything 
is complete. For example the six 
tube kit includes 6 Marathon AC Tubes—a uni 
versal harness—a 6 volt Transformer—a volume 
control—and an instruction sheet. Anyone, no mate 
ter how ignorant of radio can change his set from 


Cto AC. 
Jobbers—Dealers 


Write or wire for our sales proposition. You can abe 
rg guarantee the operation of the Marathoa 
it. 


NORTHERN MFG. CO. 


NEWARK, NEW JERSEY 


Northern Manufacturing Co., 

355 Ogden St., Newark, N. J. 
Send me complete information on the 
Marathon AC Kit. 


Jobber...... PROPER | Oe ee 
Professional Builder......... Mest acces< 
(Please check your classification) 
Oe eee eee hace ecle-a cee canna aa 
MM oni oak SP ies CRS a ah 


New York World 
Feb. 10, 1928 


in your he 


BRI LG F- 
bWhilehead 


THE REMEDY 


Don’t kill your bridge partner for making 
errors—give him a copy of ‘“‘Bridge, by 
Whitehead—he’ll then become a very valuable 
partner. Maybe the shoe is on the other foot? 
Maybe every time you play your lifeisatstake. | 
Read this little book on A we by Wilbur C: 
Whitehead, the renowned authority. Let this 
nig & “tell you how to play—complete instruc- 
= oe a new, easy, illustrated method. Each 
eg ee and understandingly treated. 
me vay thors players.can learn much from'this 
The beginner could find no more able instructor. 
Large size 9 x 12 inch book—beautiful colored 
cover—1!00 pages. 
Mail This Coupon Now—Don’t Wait ! 


EXPERIMENTER PUBLISHING CO. 
230 Fifth Ave., New York, N. Y. 
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menter Publishing Co. tne. 
Fifth Ave., New York, N. ¥. 

mee Kindly send me copy of 

“Bridge,” by Whitehead. Enclosed is 50c 
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A five-tube radio of rare quality has been 
installed in the old chest—all-resistance 
coupling. Now, you radio fans can appre- 
ciate just what that means: quality, su- 
preme quality, as befits such a rare, beauti- 
ful and romantic cabinet! 

While the writer has several other radio 
sets, he and his wife call this the T C or 
Treasure Chest Set, and belHeve it to be 
the most unique, romantic and truly an- 
tique-modern radio receiver now in exist- 
ence. And to the antiquarian or connoisseur 
who is looking for something really differ- 
ent and not easily duplicated, the search 
is ended. 

However, the “I' C” is not fer sale at 
any price. 


‘ Is IT HAUNTED? 

Considerable difficulty was experienced 
in getting a comparatively simple hook-up 
to function properly, when actually placed 
inside the cabinet. When this circuit was 
tried outside of the chest, the performance 
was all that could be desired. But when 
the chassis, with its assembled wiring, was 
secured into position inside, a woeful suc- 
cession of moans, howls and unholy screeches 
of an entirely new order, as of some lost 
or tormented soul, came forth. This per- 
sistence of sweet concerd without, and rank 
discord within, for no apparent er known 
reason, almost led one to wonder if the 
chest were haunted. 

Could it be that some _ irresponsible 
and incorrigible “Nell Gwyn” of the past 
had returned to protest this invasion of 
her jewel case? Was some vengeful Tory, 
loyal to the King, the sender of a message 
that boded ill for our colonists and balked 
in his efforts, long since useless, raging in 
impotent wrath at this etheric disturbance 
from modern “mikes” and jazzing bands? 
Or, could it be that some boon companion 
or confrere of our nationally-revered hero 
of a certain famous midnight ride, torn with 
the spirit of those turbulent days, was 
grumbling at having his sesquicentennial re- 
pose disturbed by such turmoil as “Rey- 
nard Strolls,” “Baked-Bean Blues,” “In My 
Pink Heaven,” and sundry other sleep- 
destroyers? 

Now, from Paul Revere to Paul White- 
man is quite a stride, not to say a jump of 
the imagination, the reader will admit. One 
rode, and the other rides well his “Pegasus” 

Our revered Revere knew not his radio: 
but we have not the shadow of a doubt 
that, were he here now, he would not hesi- 
tate to become a member of the modern 
and honorable order ef dial twisters. 

Music hath charms to soothe the savage 
breast. ... The savage breast has been 
soothed. Did music do it? It has soothed 
others even more violent. But the fact 
remains that peace and sweet concord now 
reigns supreme within the walls of the 
Treasure Chest. " 

Could those walls talk, what stories they 
might tell of base intrigue, of soaring am- 
bition; of gallant cavaliers and of curt- 
seying dames, of powdered wigs and flash- 
ing beauty! 

Tonight the syncopation of Paul White- 
man mingles with the stately minuet of the 
still more stately dames of the days of 
Paul Revere. The lilt of the sprightly tango 
is blended with the more dignified gavotte 
of the times of W ashington and Dolly Madi- 
son; symphony and fox-trot, spirituals and 
slumber songs; the voice of a president art 
the bedtime tales of a sandman—all in tune 
with the memories replete with action and 


YA SHORELY WANT ME | 
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full of romance. The most modern of sci- 
ences is wedded to ancient craftsmanship 
after a century and a half of waiting. 


TECHNICAL DETAILS 


In these columns will be found the com- 
plete schematic wiring diagram of the re- 
ceiver which was built in the Treasure 
Chest. The circuit used, in its present form, 
is one originally designed by the writer’s 
geod friend, J. E. Roberts, of Cleveland, 
Ohio, to whom much credit should be given 
for many helpful suggestions. In this par- 
ticular case, it was necessary to modify 
the circuit and coil windings, type of con- 
densers, and particularly the output device 
to suit existing requirements. 

The receiver comprises a five-tube cir- 
cuit, comprising two stages of R.F., one 
tuned, one untuned; a_ regenerative de- 
tector; two stages of reflexed A.F. and two 
stages of straight A.F. The reflexing, as 
shown in the diagram, is made through re- 
sistance units; which constitutes the unique 
and outstanding feature of the circuit, giv- 
ing supreme quality, and the selectivity of 
most supers, without the harmonics of this 
well-known circuit, and magnificent volume. 

When the interior constructional view 
was made, the variable resistor for con- 
trolling regeneration was attached to the 
detector coil. Later, as the idea developed, 
the writer considered that, having shown 
the key in its ancient keyhole, it would be 
quite in keeping with the general fitness 
of things and the artistry of the work, to 
devise some means whereby manipulation 
of the regeneration control could be effected 
by direct connection with the key, as shown 
in exterior view. Therefore, since the above 
interior view was taken, this variable re- 
sistor has been mounted on a small bracket 
just inside of the keyhole. This was ac- 
complished by removing the knob and filing 
the shaft down to a driving fit to enter a 
hole in the key. By this means control of re- 
generation is effected, thus enabling one to 
carry out the idea of the key unlocking the 
melodies from the Treasure Chest. 

The cireuit was designed te work en 
either loop or outside aerial and is so con- 
structed at present; but, at the distance the 
set is located from the large broadcast 
stations (it is at Shepherdstown, W. Va.) 
# functions better on the outside aerial, 
and the loop is rarely if ever used. Last 
summer, when it was operated in Brooklyn, 
N. Y., reception was found ample en most 
lecal stations, when using but three tubes; 
and Detroit, Michigan, was pulled in several 
times with faint loud-speaker volume on a 
loop with the same number of tubes. 


RADIO TERM ILLUSTRATED 


[SOME ON THAR © 
YA DERNED OL' NAG!" 
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C.MOLINELLI- F 
“Attachment Cord and Plug” 


Radio News for May, 1928 


The New Neutroheterodyne Receiver 


(Continued from page 1245) 


secondary coupling, using detector regenera- 
uion, ete.; but these methods are not en- 
tirely satisfactory. 

How, then, can we solve these two prob- 
lems? Again the obvious answer is by 
means of the heterodyne circuit, which 
makes it possible to eliminate both diffi- 
culties at once without mechanical compli- 
cation, and with an actual gain of ampli- 
fication. By this means we reduce our 
tuning controls, electrically, to two dials 
and, since we amplify at only one frequency, 
the amplification is always uniform. 


A SATISFACTORY DESIGN 


Thus a careful consideration of both the 
superheterodyne and the shielded-neutro- 
dyne circuits leads us to the same con- 
clusion—the desirability of using a shielded 
tuned-radio-frequency amplifier, of about 
450-ke., as the intermediate amplifier of a 
superheterodyne. This combines the selec- 
tivity and ease of tuning of the ordinary 
superheterodyne with the high amplication 
and excellent quality of the shielded neu- 
trodyne; and at the same time it eliminates 
the bad features of both types of circuit. 
The stability of this shielded intermediate 
amplifier, together with the fact that the 
tuning of this part of the circuit is fixed, 
makes possible the use of regeneration in 
the second detector. The intermediate- 
frequency stages may be carefully neutral- 
ized and adjusted to resonance by means 
of adjustable condensers, and after that re- 
quire no further attention. Only one ini- 
tial adjustment of regeneration is necessary. 

The only difficulty that is likely to be en- 
countered in the design of such a receiver 
is the interference of code stations operat- 
ing at or near 450-ke. The tuning of the 
first detector is not sufficiently sharp to 
prevent this completely. The use of a wave 
trap tuned to 450-ke., located in the antenna 
lead, together with complete shielding of 
the first detector and oscillator will, how- 
ever, entirely eliminate this type of inter- 
ference, should it occur. 

The receiver developed by the writer em- 
ploys a totally-shielded and neutralized in- 
termediate-frequency amplifier tuned to a 
frequency of 461 ke. or 650 meters; its 
circuit is shown schematically in Fig. 3. 

Amplification is increased to a maximum 
by means of fixed regeneration in the sec- 
ond detector. Two stages of high-quality 
audio amplification, with a 210-type power 
tube in the last, insure ample undistorted 
loud-speaker output. In order to prevent 
interference from local broadcast and code 
stations, and to prevent direct radiation 
from the oscillator, both the first-detector 
and the oscillator stages are shielded. Pro- 
vision has been made for controlling the 
volume from any point away from the re- 
ceiver, and for connecting a phonograph re- 
producer directly to the audio amplifier. 
The set uses seven tubes, and occupies a 
space of only 7 x 21 x 10%, inches. 


QUALITY AND DISTANCE 


It has never seemed to the writer to be 
worth while to build up a receiver, how- 
ever good it might be in all other respects, 
unless the quality was such as to approxi- 


mate very closely that of the original trans- 
mission. Quality was, therefore, a primary 
consideration in the design of this receiver. 
The merits of the audio amplifier here used 
are so well known that it is hardly neces- 
sary to dwell long on this point. Suffice 
it to say that the rest of the receiver has 
been designed to prevent any possibility 
of distortion. When used with a_high- 
quality cone speaker, the receiver will 
faithfully reproduce all the essential fre- 
quencies of a symphony orchestra, from 
the highest flute to the lowest drum. 

Because of the variation of reception 
conditions from point to point, it means 
very little to say that at Ithaca, New York, 
it is possible to bring in with good volume 
stations in the four corners of the United 
States, and in Mexico and many parts of 
Canada. It is always possible to get down 
to the noise level with this receiver; and 
actual comparison shows it to have an am- 
plification at least the equal of any seven- 
tube shielded radio-frequency receiver or 
any ordinary eight-tube superheterodyne 
(excepting, of course, receivers using the 
new screen-grid tube). Practically any night, 
and sometimes even during the day, it is 
possible to get ten or fifteen outside sta- 
tions with ample volume when the second 
radio-frequency tube is removed from the 
set. (Energy is then carried through the 
dead stage by way of the neutralizing con- 
denser.) 

The selectivity of the superheterodyne 
receiver is well-known, and needs little fur- 
ther discussion. No difficulty is experienced 
at Ithaca in separating any two stations 
that do not actually heterodyne each other. 
Careful testing indicates, however, that tun- 
ing is sufficiently broad to pass the requi- 
site band of frequencies, and discloses ab- 
solutely no evidence of the cutting of side- 
bands. This is to be expected, since the 
intermediate amplifier is really a shielded 
radio-frequency receiver, each stage of 
which tunes fairly broad. In a direct com- 
parison with a shielded radio-frequency re- 
ceiver, using the same audio amplifier and 
loud speaker, no difference in tone quality 
could be observed. 


The fact that there are only two tuning 
condensers, and that the oscillator has only 
one setting for each station, makes tuning 
extremely simple. 

The hook-up, as shown in Fig. 3, differs 
from that of the ordinary superheterodyne 
only in the addition of neutralization and 
shielding and in that the tuning of the in- 
termediate-amplifier stages is adjustable. 
The intermediate frequency is kept at the 
chosen value of 461-ke. by means of the 
second-detector circuit, which has a fixed 
.0005-mf. tuning condenser; and the inter- 
mediate stages are tuned to match this. 
The output plate choke of the power stage 
and the choke in the “B--” lead of the first 
detector are mounted on the power unit 
in order to keep the size of the receiver as 
small as possible. Also, a second-detector 
choke is necessary to prevent the audio- 
frequency component of the first detector 
output from feeding directly to the audio 
amplifier via the common “B-+-” lead. 


Volume is controlled by a 20-ohm rheo- 
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List 
Price 
$6.50 


Write for Full 
Details of the new 
CeCo R.F. 22 


HE “Ceco”’ RF-22 is of the four- 

element shielded grid type, and can 
be used to advantage only in special 
circuits or equipment designed for its 
use. Its high amplification, constant 
and practically negligible control grid 
to plate capacity make this type of 
tube very efficient when used properly. 
The RF-22 is primarily designed to be 
used as a radio frequency amplifier and 
as such is capable of a voltage amplifi- 
cation of from 30 to 60 per stage, de- 
pendent upon circuit design. It may 
also be used as an audio frequency 
amplifier where resistance coupling is 
employed. One of the several uses of 
the RF-22 is that of a “Space Charge 
Grid”’ tube. 


Write for 
descriptive circular 


C. E. MFG. CO., Inc., Pro vidence, R. I. 
Largest Exclusive,Radio Tube Mfrs. in World 
OVER 3 MILLION TUBES IN USE 


WHOLESALE 


RADIO CATALOGUE 


Thc Book LHEY 
arc all talkingaboutl 


WHOLESALE 


RADIO CATALOG 


Listing thousands of items in standard radio 

parts, Kits, Accessories, Complete Sets, Fur- 

niture, etc. Every Set Builder and dealer 

should have a copy. Real wholesale prices. Send 
for your copy today. 


THE HARCO COMPANY 


1257 So. Wabash Ave. Chicage, Ill. 


As one of the oldest patent 
firms in America we give in- 
ventors at lowest consistent 

i noted for 


charge, a_ service 
results, evidenced by many well known Patents of extra- 
ordinary value. Book, Patent-Sense, free. 
Lacey & Lacey, 63! F St., Washington, D. C. Estab. 1869 
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Progress 


SCIENCE and INVENTION 
reflects every trend, every step 
forward in the world of progress. 
Zach important development, 
every new invention of merit, is 
carefully reviewed in its pages. 
The readers of SCIENCE and 
INVENTION have learned, by 
years of acquaintance, to place 
their entire confidence in its 
editorial exactness. 


New theories, scientific phenom- 
ena, astronomy, radio, every field 
of Science or Invention is thor- 
oughly covered and unbiasedly 
reviewed in the pages of this 
remarkable magazine. 


Each month you can ob- 


tain a new issue of 
SCIENCE and INVEN- 
TION from your news 
dealer. The copy, 25c. 


Yearly subscription, $2.50. 


Over 100 beautifully illus- 
trated pages—large maga- 
zine size 
Experimenter Publishing Co. 
230 FIFTH AVENUE 
NEW YORK, N. Y. 


stat in the filament circuit of the first in- 
termediate-frequency tube. This method 
makes possible the variation of volume from 
zero to a maximum without distortion. The 
jack which is mounted on the panel pro- 
vides for the insertion of an external 20- 
ohm rheostat in place of that on the panel; 
so that volume may be controlled from a 
point, away from the set. Since one side 
of the rheostat connects to ground, through 
“A—,” it is necessary only to run one wire 
from the tip of the plug in order to vary 
the volume from another point in the house. 
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The water or heating pipes serve as the 
other line. 

A second jack is provided for connecting 
an electrical reproducer to the audio am- 
plifier, and automatically cuts off the fila- 
ments of all but the audio-amplifier tubes, 
The first detector, as well as the intermedi- 
ate-frequency stages, must be neutralized; 
since the primary of the first intermediate- 
frequency transformer is in the plate cir- 
cuit of the first detector, and therefore 
tends to produce regeneration unless the 
neutralizing winding is used. 


(To be continued) 


Compensating Line-Voltage Variations 
in an Electric Set’s Power Supply 


EPORTS received from the owners of 

receivers employing A.C. tubes of the 
new 226 and 227 types vary widely as to 
the results obtained. In most cases the tubes 
have given entirely satisfactory service, and 
the reproduction obtained from the receiver 
is all that could be desired. On the other 
hand, there have been received some com- 
plaints that the life of the new tubes is 
rather short, with the result that the cost 
of replacement has been rather heavy. 

Due to the experience of a few experi- 
menters who have found that their tubes 
burn out at too-frequent intervals, the 
rumor seems to be quite prevalent, that a 
large number of the new A.C. tubes are de- 
fective. However, this is not necessarily 
true, while investigation seems to indicate 
that it is false. It has been discovered that, 
in practically all cases where short tube-life 
is experienced, the trouble is due to the ap- 
plication of excessive voltage everloads to 
the tube filaments; resulting from a high 
line-voltage at the house lighting source, 
without suitable means of regulation in the 
power unit of the receiver. 

In operation, A.C. tubes are no more 
critical as to filament voltage than standard 
tubes of the 201A type; but trouble is 
caused by the fact that the house-lighting 
circuit sometimes does not provide as con- 
stant a source of potential as does a storage 
battery. In the case of the latter, the maxi- 
mum voltage in the filament cireuit is known 
to be 6 volts, and it is possible to insert 
ballast resisters in the circuit and reduce 
the potential to the value required by the 
tubes. In this way it is possible to operate 
a receiver without any danger of overload- 
ing the filaments. In contrast to this, there 
is no definite maximum veltage of an A.C. 
house-lighting circuit. These circuits are 
usually rated at 110 volts but, during the 
day, the veltage may vary all the way from 
90 to 125 volts in extreme cases; and for 
this reason some fornr of voltage regulator 
is needed in every radio, power unit. Volt- 
age variations are not as great in the large 
cities as in the rural districts where elab- 
orate regulating devices are not provided; 
but in all cases it is wise to use some type 
of voltage control. 


TESTING LiNE VOLTAGE 


A satisfactory solution to the preblem is 
found in connecting a power-rheostat in 
series with the primary (110-volt) winding 
of the filament-supply transformer, and 
with this instrument the filament potentials 
of ali tubes may be adjusted simultaneously. 
After the construction of the receiver has 


been completed, the resistors in series with 
tube filaments should be adjusted and 
checked with an A.C. voltmeter until each 
tube receives exactly the correct voltage. 
When a set has been adjusted in this way 
an adjustment of the master rheostat in the 
primary winding of the transformer will 
bring all filament circuits back to the cor- 
rect voltages, whenever the line veltage in- 
creases or decreases, as the case may be. 

When operating a receiver with a master 
rheostat connected as described, a wise habit 
for the owner to cultivate will be the prac- 
tice of setting the rheostat so that the fila- 
ment-current adjustment is at a minimum, 
every time when he is turning off the set. 
If this plan is followed, the danger of over- 
loading the filament will be greatly reduced; 
but it becomes necessary to increase the 
voltage to the proper value each time the set 
is used. On the other hand, if the set were 
not adjusted each time, there would be lit- 
tle advantage in having a master rheostat. 
It may also be suggested that a 150-volt 
A.C. voltmeter will be a great aid when 
adjusting the master rheostat; as it will re- 
move the guesswork which is usually in- 
volved in the regulation of filament current. 
The increase in the life of the tubes used 
would probably pay the cost of the meter 
in a very short time. 

In rural districts where the power supply 
is known to be very irregular, it will be 
wise for the radio listener to investigate 
conditions before deciding to use an A.C. 
set. In some places there are continual line- 
voltage fluctuations which would make it 
very unsatisfactory to attempt the operation 
of an electric radio receiver. 
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“I don’t know what he’s saying; but it sounds 
like fowl language to me!’’—Max: Wuirtson. 
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Quartz Crystals Control Television 
Apparatus 


(Continued from page 1231) 


age to alternate rapidly, we cause very 
slight twistings and untwistings of the crys- 
tal, and these are most effective at a certain 
frequency, depending on the size of the crys- 
tal. This adjustment is very critical, and 
renders possible a remarkable degree of ac- 
curacy in the regulation of oscillating radio 
circuits. 


THE INVISIBLE PENDULUM 
Just as a clock’s pendulum has a funda- 
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ture, by a double system of thermostatic control. 
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Europe, and compared with standard oscil- 
lators in England, France, Germany, and 
Italy. It was found that the accuracy of 
régulation obtained by the crystal is within 
a variation of but thirty cycles in the mil- 
lion; or, if it governed a clock with a mil- 
lion ticks a second, it would vary not more 
than a minute and nineteen seconds a month! 

The crystal of quartz occurs, in nature, in 
the shape of a six-sided prism, with two 
pointed ends; something like the glass pen- 
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BALSA WOOD BOX 
CONTAINING QUARTZ CRYSTAL. 


Elaborate precautions are taken to keep the crystal at an even tempera- 


The apparatus inside the balsa- 


wood box is shown on page 1283. 


mental frequency depending on its length, 
so has the erystal a fundamental frequency 
which depends on its size. A pendulum gov- 
erns a clock by allowing the wheels to move 
only between intervals regulated by its 
natural period of swing. ‘But in order to 
have a clock regulated at intervals of one 
one-millionth of a second, it would be neces- 
sary to have a gravitational pendulum only 
one twenty-five-billionth of an inch long. A 
pendulum of this frequency is provided by 
the molecules of a quartz crystal cut to a 
frequency of 1,000 kilocycles, under the in- 
fluence of a suitably-adjusted circuit. 

Such a crystal oscillator was recently 
built by the Bureau of Standards, taken to 


V.C.TUNES CRYSTAL 


dants which are often hung from chande- 
liers. In order to make it suitable as a 
“piezo-electric” governor of the frequency 
of electrical apparatus, it has to be cut 
down; the more it is reduced in size, the 
lower the wavelength corresponding to its 
fundamental frequency. The preparation 
of a crystal for use in this manner is shown 
in one illustration, and the cut-and-tested 
crystal, mounted for use in its oscillator, in 
another. The crystals are carefully ground 
to size on special grinding wheels, and are 
checked in the laboratory before being 
mounted. 

A second important thing is that the fre- 
quency which the crystal will pass is con- 
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New AERO Circuits 
For Either Battery 
or A. C. Operation 


Proper constants for A. C. operation of the 
improved Aero-Dyne 6 and the Aero Seven have 
been studied out, and these excellent circuits are 
now adaptable to either A. C. or battery opera- 
tion. A.C. blueprints are packed in foundation 
units. They may also be obtained by sending 
25c for each direct to the factory. 


AERO Universal Tuned Radio Frequency Kit 


Especially designed for the Improved Aero- 
Dyne 6. Kit consists of 4 twice-matched 
units. Adaptable to 201-A, 199, 112, and the 
new 240 and A. C. tubes. Tuning range be- 
low 200 to above 550 meters, 

. This kit will make any circuit better in selec- 
tivity, tone and range. Will eliminate losses 
and give the greatest receiving efficiency. 

Code No. U- 16 (for .0005. Cond.)...... .$15.00 
Code No. U-163 (for .00035 Cond.)....... 15.00 


AERO Seven Tuned Radio Frequency Kit 


Especially designed for the Aero 7. Kit consists 
of 3 twice-matched units. Coils are wound on 
Bakelite skeleton forms, assuring a 95 per cent 
air di-electric. Tuning range from below 200 to 
above 500 meters. Adaptable to 201-A, 199, 
112, and the new 240 and A. C. tubes. 


Code No. U- 12 (for .0005 Cond.)...... $12.00 
Code No. U-123 (for .00035 Cond.)....... 12.00 


NOTE—AU AERO Untversal Kits for use in tuned 
radio frequency circuits have packed in each coil with 
a fixed primary a twice matched calibration slip shcwing 
reading of each fixed primary AERO Universal Cott 
at 250 and 500 meters; all having an accurate and similar 
calibration. Be sure to keep these slips. They're valuable 
tf you decide to add ancther R. F. Stage to your set. 


A NEW SERVICE 


We have arranged to furnish the home set builder 
with complete Foundation Units for the above 
named Circuits, drilled and engraved on Westing- 
house Micarta. Detailed blueprints for both 
battery and A. C. operation and wiring diagram 
for each circuit included with every foundation 
unit free. Write for information and prices. 


You should be able to get any of the above 
Aero Coils and parts from your dealer. If 
he should be out of stock order 
direct from the factory. 


AERO PRODUCTS, Inc. 


Dept. 105 


1772 Wilson Ave. Chicago, Hl. 
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rent of very constant fre- 
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Your Next ‘‘B’’ 
Power Supply 
Had Better ‘‘B’’ the 


NATIONAL BETTER ‘B” 


NATIONAL CO., INC. MALDEN, MASS. 


€ 


STROBODYNE 


The Greatest 


Super Helerodyne 


of the me ‘id 


the CONSRAD way 


The ST ROBODYNE has been classed as the 
greatest Super-Heterodyne of the age. The 
Strobodyne is an eight-tube circuit employing 
as its basic principle what is known as the 
“Stroboscopic Phenomenon.” It is from 
this Phenomenon that it gets its name. 
Those men of the Radio Industry who are 
best fitted to pass judgment on the merits of 
any new Radio de velopment have pronounced 
the STROBODYNE the greatest Super- 
Heterodyne ever developed 


Consrad, the famous Pattern Publishers of 
Radio, have assembled the entire construc- 
tional data in a new and most convenient 
form. The new Consrad pattern comprises 
four full-size blueprints and all the data 
required for assembling the STROBODYNE. 
There is a sixteen-page booklet fully explain- 
ing the principles of its construction and giving 
a step-by-step instruction for the efficient 
assembly of parts. 


Write now! Don’t wait!—get a Consrad pat- 
tern for this remarkable circuit. You will 
enjoy building this foremost set .of the day. 
You cannot help but be pleased by the results 
that are sure to be yours when you build the 
Consrad way. 


COMPLETE 5 0 Cc PLANS 


THE CONSRAD CO., INc. 
230 Fifth Avenue New York, N. Y. 


THE CONSRAD COMPANY, Inc. 
230 Fifth Avenue, New York, N. Y. 

Gentlemen: Enclosed is fifty cents. Kindly send 
a 4 com plete Consrad Pattern for the STROBO- 
DYNE. 
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The new screen (Fig. 
3. right) 
twice as 

tinct luminous 
as the old one 
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fore brings out every 
feature 
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sharply. The neon 
tube covers an area 
24 x 36 inches, with 


the largest television 
image yet produced. 
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twice as 


trolled by temperature changes. Therefore, 
as may be seen from the accompanying view 
of the quartz-crystal-oscillator set-up, the 
crystal is mounted in a wooden box, in 
which the air is maintained at a constant 
temperature by means of thermostats. When 
the temperature rises, say above 70 degrees, 
inside the crystal cabinet, thermostats cause 
the temperature to be lowered by connect- 
ing in circuit an electric fan, which iowers 
the temperature; if the temperature drops 
below 70 degrees, the thermostats connect 
electric heating coils in the circuit, and thus 
the air is warmed to the proper degree. The 
two meters at the left of the panel of the 
oscillator indicate the currents passing in 
the tube circuits; while the two dials at the 
right of the panel are for adjusting the ef- 
ficiency of the oscillator. 


INDEPENDENCE OF SYNCHRONIZATION 

For the purpose of a television-frequency 
control, as the pictures and diagrams here- 
with illustrate, a quartz crystal is connected 
to a vacuum-tube oscillator, together with a 
suitable vacuum-tube amplifier; the “sine- 
wave” alternating-current output of this 
set-up is fed into a high-frequency syn- 
chronous motor, mounted on the disc-driv- 


ing shaft beside a 60-cycle synchronous 
motor. As the reader will probably recol- 


lect, in the Bell television system each disc- 
driving shaft carries a 60-cycle synchronous 
110-volt A.C. motor; and also a special high- 
frequency A.C. motor; the high-frequency 
motor is used to improve the synchronism 
or constancy of revolution of the disc, be- 
cause a slight slippage or variation in the 
speed of the high-frequency motor will not 
be so noticeable as a corresponding varia- 
tion in the case of a low-frequency motor. 
Between the two motors a very accurate 
constancy of rotation is maintained. 

In fact, the writer is informed by the en- 
gineers who have perfected the quartz crys- 
tal for use with the television apparatus, 
that the accuracy of the speed as related to 
perfect synchronism has reached the order 
of one part in a million, This means that 
the discs of the transmitter and the re- 
ceiver, respectively, may rotate one million 
times and not be out ef step, during that 
time, more than one revolution. 
ing button, however, is placed on the tele- 
vision machine cabinet, so that in the event 
that the picture should “drift” or become 
distorted, once in a great while, perfect 
synchronism can again be established by 
simply pressing a button. 

If no voice is to be transmitted, then a 
single wire or radio channel serves to carry 
the image-current or wave, as one of the 
diagrams herewith shows. If the voice is to 
be transmitted simultaneously with the pic- 
ture image, then two two-wire circuits are 
to be used, requiring four wires; or, by 
utilizing two different carrier-currents and 
super-imposing these on one two-wire me- 


A correct-: 


tallie circuit, both the image- and the voice- 
currents can be carried to the receiver; or 
thirdly, if radio transmission between the 
transmitter and the receiver is to be uti- 
lized, the voice current may be super-im- 
posed, through a -suitable filter, upon the 
same antenna which is radiating the image- 
wave. At the receiving station, for instance, 
the two waves are picked up and selected 
by a special superheterodyne or other re- 
ceiving apparatus; one amplified wave is 
then passed on to the television part of the 
machine, and the other to the A.F. ampli- 
fier and the loud speaker for voice repro- 
duction. 


ENGINEERS IMPROVE CLEARNESS 

The press reports, released from the Bell 
Laboratories recently, stated that their en- 
gineers have markedly improved the detail 
or grain of the picture at the receiving end 
of their television system. Inquiry of the 
engineers disclosed the fact that this im- 
provement, in grain or quality of the pic- 
ture, has been accomplished by redesigning 
the large exhibition screen, measuring 24 by 
36 inches. This refinement in the screen 
detail or fineness of the picture, and there- 
fore its quality, is brought about by incor- 
porating more convolutions in the neon tube 
forming the “grid,” on which the image is 
reproduced; and also by mounting a greater 
number of tinfoil segments along each leg 
of the sinuous glass grid tube. In the old 
exhibition-size television screen, there were 
50 convolutions of the neon-gas-filled tube 
and, along each limb of this glass tube, there 
were 50 tinfoil segments. ‘Thus, there were 
2,500 tinfoil segments, in all, on the old 
screen; the new screen contains 72 convolu- 
tions of the neon tube, and along each limb 
there are 72 tinfoil segments. The total of 
tinfoil segments, therefore, is 5,184, or a 
little more than twice the number on the 
old screen. This gives us, therefore, twice 
the detail and quality in the reproduced 
image as compared to that projected on the 
old screen. 


HOOK-UP OF CRYSTAL 

In Fig. 4 we have the electrical connec- 
tions of the quartz crystal, in the oscillator- 
amplifier hook-up used in the latest Bell 
television system. As will be seen, the 
quartz crystal, a given size of which passes 
only a single definite frequency at a cer- 
tain temperature, is connected in series 
with the grid of the oscillator and the tuned 
inductance “L” of the oscillator circuit. In 
the quartz-crystal oseillator illustrated here, 
one of the tuning dials at the right of the 
panel controls the variable condenser VC2, 
which is shunted across the oscillator in- 
ductance “L.”, functioning in the well-known 
Hartley fashion. Of course it is understood 
that VC2 is so adjusted that the closed res- 
onant circuit L-VC2 is tuned to the same 
frequency for which the quartz crystal has 
been ground. Whenever the condenser 
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VC2 is changed, in order to tune this circuit pro ccc a “ oe 
to a frequency in a different band, another I TUUNGSTEN WIRE MAKES CONTACT ~T4 A Uj 
quartz crystal, calibrated for the approxi- | eer een eee hike — fi 
mate value of the new frequency or wave- | CAPILLARY TUBE. rT i Wi 
Jength, is placed in the temperature-con- ii | i " 
trolled receptacle housing the crystal. ~ | : , ‘ Ui 
The second variable-condenser dial, ap- a REMOVABLE A ty i Wi 
pearing at the right of the panel, is used | : = i. ty i i 
for the purpose of tuning the quartz crystal; | | | r yy 
and certain “plus” or “minus” corrections | i Ui 
or adjustments in the frequency to which it 1 | fi ui 
the crystal responds are thus made by aaa za i 4 
means of this dial. In other words, the MERCURY IN HEATING i i 
quartz crystal is ground and “lapped” in HOLLOW WALL QUARTZ COIL u i 
the laboratory until it is brought to the CYLINDER: CRYSTAL i nh 
proper size, corresponding to the desired co i i 
frequency. But, if it does not respond n ii 
naturally to that exact frequency, it may i fi 
be made to do so by carefully adjusting u ti 
the variable condenser dial VC. . ‘ fi 
As the diagram shows, the output of the M R d : 
amplifier may be taken from either the first ozart- adloceive A 
or the second stage. A “C” bias is placed S k d S k U ° if 
on the grids of both amplifier tubes, as peakers and Speaker Units f 


indicated; and the grid circuits of these 
tubes are coupled to the Hartley-oscillator 
inductance “L”, by the coil L1. 

The output of either of the amplifier 
stages of the oscillator set-up, is in the form 
of a “sinusoidal” or alternating current, the 
frequency of which is maintained to an as- 
tonishingly high degree of accuracy. One 
of the problems met, in maintaining con- 
stant the frequency with such a quartz-con- 
trolled oscillator, lies in providing a very 
stable and constant grid-leak resistor; for 
this particular circuit there has been de- 
veloped a resistor of new type which will 
not vary as much as 0.1 per cent. Fluctua- 
tions or variations in the battery voltage 
are an important source of trouble; but 
these voltages are now maintained suffi- 
ciently constant, with a plus or minus vari- 
ation of about 2 per-cent. The variation 
in the oscillator’s frequency from this cause 
is only about three parts in 10,000,000. It 
is also possible to compensate the circuit; 
so that variations in voltage will result in 


offsetting a change in frequency in one iis ae a ® teal Te u 
direction by setting up an equal and oppo- &T€ composed ; but the value is in its careful o asis to excellin appearance ii 
site reaction. _cutting and adjustment) is placed in a and performance all others in , 
balsa-wood box for protection against ex- their class. a 

REGULATING THE HEAT ternal changes of temperature. The box is Single Unit,'S ft. cord (11 Gna. $4.00 4 
Referring to the detailed illustration of Visible, in the panel view of the oscillator pe Wl Cone Soe ee Us sensg —— fi 
the quartz crystal and its mounting, the apparatus, as the square object above the. 26-in, Wall Cone Sean, Twin Unit... 10.00 A 
crystal vibrates along the longitudinal axis, panel in the center of the apparatus. (See Dries Type Speakers. an SAR,<.... -. am 0 
or line of its greatest length. It is sepa- also Fig. 6.) The entire assembly, with ' il 
rated from the metal plates by silk threads, re igen ns ey Te ee THE FERGUS CO. i 
which also support it. Within the balsa- ubes, ventilating fan, etc., 1s in turn placec , 
wood box Wrst houses the crystal, the Within a larger closed cabinet; the Ga in 239 ELIZABETH AVENUE a 
temperature must be kept the same at all which is regulated to a constant tempera- NEWARK, N. J. A 
times, within 1/20th of a degree (F.), in ture by a thermostatic apparatus. i] 


order to reduce frequency variations due 
to the heat of the crystal (and its conse- 
quent changes in size) to one part in ten 
million. 

(The frequency of the crystal is affected 
also, slightly, by changes in atmospheric 
pressure; as explained in a paper pre- 
sented to the Union of Scientific Radio 
Telegraphy at Washington, Oct. 13, 1927, 
by J. W. Horton and W. A. Morrison.) 

The quartz crystal in its mounting (as 
shown in the picture) is placed within a 
steel cylinder which (see Fig. 5) has hollow 
walls within which mercury is_ placed. 


procccccccn nono 


FIG.5 


The quartz crystal is kept inside a jacket of 

mercury; the slightest change in the tempera- 

ture of which makes or breaks the electrical 

circuit of the heating coil, and thus keeps the 
temperature even. 


wound around the outside of the steel cyl- 
inder. When the temperature falls suffi- 
crently, the heating circuit is again closed. 
By this means the temperature in_ the 
cylinder is kept very uniform. 

The cylinder with the mercury-filled wall 
has lids at top and bottom; and this minia- 
ture “safe” with its crystal, which may be 
indeed called a precious stone (it is “rock 
crystal,” the same mineral of which many 
of the “diamonds” you see in cheap jewelry 


From Fig. 4 it will be seen that a re- 
sistor is connected in series with the “B” 
plate supply to the oscillator tube, to keep 
the plate voltage on this tube at a low 
value. This is for the reason that some 
energy is dissipated within the crystal; 
and the. energy dissipated varies approxi- 
mately as the square of the plate voltage. 
This phenomenon is important with regard 
to the system maintaining constant the 
temperature of the crystal when in opera- 
tion; for it will now be seen why the tem- 
perature of the crystal is not exactly that 
of the air surrounding it. 
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ANS who know that the Loud 

Speaker Unit is the very heart 
of any Radio, are demanding 
better and better performance, 
hence the reason for the Radio- 
ceive Twin Balanced Armature, 
far outselling all others in this 
market. 


Here indeed is true Push-Pull 
Tone Reproduction at a fraction of 
the cost it can be obtained in any 
other way, and with the very mini- 
mum of current consumption, and 
voltages ranging all the way from 


90 to 400. 


And for those who want a good 
cone unit at a lower figure, we 
offer our single balanced armature, 
which will outperform most others 
selling at twice its price. 


Or in a complete speaker, our 
Mozart 26-in. Wall-Cone (not a 
kit) and Drum Type with these 
units, are guaranteed on a money- 


ek 


100 Volt Edison Element. 
Non Destructive, 


hargeable “‘B” Battery with 
Shipped dry with solution, $12. 140 Volt with 


Rec 


charger. 
harg 


c how it operates. 


er, . Free sample cell. See 
SEND NO MONEY—PAY EXPRESSMAN 

Write for our Free Illustrated 28-page Booklet 

SEE JAY BATTERY CO., 915 Brook Ave., New York 


Whenever the temperature rises it causes 
the mercury to expand into a “capillary” 


(very fine-bore) tube which contains an 
electrical contact of tungsten wire. At the 
predetermined point, the mercury reaches 
the tungsten wire and operates a relay, 
opening the circuit through a heating coil 


WHY DADS LEAVE HOME 
“Papa,” inquired Junior, “if a_ bicycle 
is a two-wheeled vehicle and a tricycle is 
a three-wheeled vehicle, how many wheels 
has a kilocycle got?”—H. N. Webster. 


FORMICA KIT PANELS 


Drilled and decorated for leading kit sets are available through 
leading jobbers everywhere. 


4614 Spring Grove Avenue, 


THE FORMICA INSULATION COMPANY 


Cincinnati, Ohie 


The funniest comic in America,’Smatter 
Pop? will keep you in stitches from the 
moment you open it until you have read 
and reread every page time and time 
again. Fifty full-page comics in this 
edition of ’Smatter Pop?—Hundreds of 
real laughs. C. M. Payne sure knows 
how to get under your skin and bring 


Meet 
family. 
else has failed. 


“Ten,”” 


out every laugh in your system. 


‘Desperate Ambrose,’? and Pop’s little 
They can make you laugh when everything 


Ask your newsdealer or, if he can’t 


supply you, fill:in the coupon and mail to us. 
funniest comic ever written. 
copy now! Barrels of FUN! 


The 


Don’t miss it! Get your 


HERE 


2 Sp Se 


APOMGIES To C.M. PAYNE 


EXPERI 
230 FIFTH 
NEw YORK CITY 


LISSEN---SMATTER POP IS WHAT IM 
LOOKING FOR. ‘SMATTER PoP | SAY / SO 
DONT HOLO ME UP. DON THOLO ME UP 

MAIL. MY COPY NOW--- NOW ! SAY---- 


MENTER PUB. CO. 
AVG. 


SS MY QUARTER--- MY TWENTY- 
FIVE CENTS-----SO RUSH. 

PE ele ciscesatetncemsnnin anda chiens an te ees deen eee 
ST on/ncaneaitiabaabeniiesencd:duaasutnenitls 
CITY... 


BUILD YOUR OWN 
NENTIAL HORN 


‘This marvelous 17x21-in- 
exponential horn with a 
96-in. air column can be 
easily built by any ama- 
teur of ‘;-in. soft wood, 
which produces the most 
wonderful tone quality. 
We furnish you with 
a set of FULL-SIZED 


IEXPO 


tial principle. Simply saw 
out the wood to the size 
and shape of the patterns 
and nail and glue to- 
gether and you have the 
latest and 


MOST EFFICIENT TONE PRODUCER 

| Send $2.00 for a set of these full-sized patterns and 

complete instructions, or we can furnish you the COM- 

PLETE KIT, which includes the wood cut to fit, the nails, 

the glue, our large-sized CONCERT UNIT, and full 

instructions. All complete with postage prepaid for $11.75. 
Ask Your Dealer 


PATTERNS, which have 
Seentifeally aid oak furnished; every convenience. 
@ccording to the exponen- Shopping, theatrical and financial 


RADIO PRODUCER COMPANY 
|1245 Jefferson Bidg. Peoria, tl. 


HOTEL 
FORT SHELBY 


Lafayette and First, 
DETROIT 


22 stories; 900 rooms; beautifully 


districts practically at the door. 
Comfortable rooms at $2.50, $3, 
$4 a day; also higher-priced rooms 
and suites overlooking city, river, 
and Canadian shore. Servidor 
throughout. Guests’ cars delivered 
without. special service charge. 
J. E. FRAWLEY, Manager 
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A Simple “Extension” Two- 
Tube Receiver 


(Continued from page 1229) 


that is, each wire is connected directly from 
one instrument to the next without regard 
to appearance. This makes possible the usc 
of the least amount of wire, and, as a result, 
prevents many electrical complications. All 
connections should be properly soldered 
and, if tinned wire is used, this is very 
easily accomplished, even by a novice at 
soldering. 


COST OF PARTS 

Even when the best parts are used the 
cost of this set is very low. The beginner 
is warned, at the start, not to try to save 
money by selecting second-class apparatus. 
If it is found that the total cost of the 
parts exceeds the amount allowed by the 
family budget, it will be better to save 
money on the decorative items, such as the 
dials and the cabinet, rather than on the 
electrical parts. Inferior parts are incap- 
able of giving the results which may be 
obtained from apparatus of good quality; 
almost always it will be found that they are 
inefficient electrically or their mechanical 
construction is poor, and, in either case, the 
result is highly undesirable. 

In the construction of the set there are 
only two semi-expensive parts required (the 
two variable condensers) and these should 
not cost over five dollars each. The coils 
may be home-made, if it is so desired; or 
factory-built units may be purchased. The 
remaining parts are few in number and 
very inexpensive. 

Before explaining the construction of the 
set the operating features will be consid- 
ered. Of course, unless the builder wishes 
to build or buy a power unit, batteries arc 
required. For the filament or “A” current 
supply, either dry cells or a storage battery 
may be used. If 201.\-type tubes are used 
in the sockets of the set, a 6-volt storage 
battery is needed;,but, if 199-type tubes 
are employed, the set may be operated with 
three No. 6 dry-cell batteries connected in 
The set may be used with tubes of 
provided the proper: filament- 


series. 
either type, 


i 
PRIMARY AND 
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SECONDARY°48 * 30 « 


DETAIL OF L1 


Constructional details of the antenna 
coupler, Ll, and the detector-circuit 
tuner, L2. 
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PAERIAL 
a ) 
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oA SW 
DGROUND ( ( ——"o ~OA- B- 
7 f ——O At 
-O B+ DET. 
= -O B+ AMP. 


The “schematic” diagram of a two-tube receiver which may be used with any type 


of A.F. amplifier. 


hallast units are used at R1 and R2 in the 
circuit (see above). For the plate voltage 
of the set, 90 volts of “B” batteries are 
required. As the set uses only two tubes 
it is not absolutely necessary to buy the 
heavy-duty batteries; but a large battery 
will be found more economical than the 
smaller size which is intended primarily 
for use in portable receivers. In addition 
to the batteries, the only accessories re- 
quired for the operation of the receiver are 


and plug, an aerial 
with its lead-in, a ground ‘connection and a 
lightning arrestor. 


a pair of headphones 


The actual operation of the receiver will 
be found very simple as there are only two 
dials and two knobs which will ever require 
adjustment. The two dials (C1 and C2) 
are the “wavelength controls” of the re- 
ceiver, and both of these dials are set in 
approximately the same position when the 
set is correctly tuned to any station in the 
broadcast waveband. The knob marked T 
is the “regeneration control,’ and the knob 


Headphones also may be plugged into the jack, J. 


T nor R4 is at all critical when tuning in 
stations. In the lower left corner of the 
panel the battery switch (Sw) is located; 
and in the corresponding position at the 
right the jack for the headphones is located. 
Also, if the set is to be used in connection 
with an audio amplifier, this jack makes 
it possible to plug in on the detector. cir- 
cuit with headphones at any time. 


LIST OF PARTS 
A complete list of the component parts 


The front view of the 
Beginner’s _two-tube 
tuned-radio-frequency 
receiver. Cl and C2, 
condenser controls; T, 
tickler control; and 
R4, volume control. 


necessary for building this receiver, with 
their designations in the diagrams and pic- 
tures, is as follows: 


One front panel, of bakelite or hard rubber, - 


18 x 7 x 3/16-inches; 

One baseboard, of wood, 16 x 7 x 1,-inch; 

One “antenna coupler,” L1 (For details see 
text and diagrams) ; 

One “detector-circuit tuner,” L2 (For de- 
tails see text and diagrams) ; 

Two variable condensers, .0005-mf., Cl and 
C2; 


Two vacuum tubes, 201A- or 199-type, V1 


marked R4 the “volume control.” Neither and V2; 
4 SCREW HOLES #2 DRILL 
6 MOUNTING « 
‘” 


cas al: 
16 


18° 


How the front panel is drilled for the condensers, switch, jack, regeneration con- 
trol, and variable resistor in the two-tube receiver. 


NOW !—Lowest-Priced $ 
Quality Tube “B”’ $18. 50 


Eliminator - 


Since 1921 Ferbend Products have Complete, 
been famous for outstanding 

quality and long-life efficiency Including 

at lowest prices—prices ‘Within 

Reach of All.’ Long Life Perfected 


The new HEAVY DUTY “B” 85 MIL. TUBE 
Power Unit is no exception. In 
workmanship, performance, ~ 
terials and appearance it is t 
equal of any. We INVITE 
comparison. 
SEE YOUR ‘DEALER, OR 
SEND DIRECT 


Shipment will be made upon re- 
ceipt of price or C. O. D. Use for 
ten days to convince yourself— 
then if not satisfied write us with- 
in that time.and purchase price 
will be refunded. Order today. 4 


Send for Literature. 


FERBEND ELECTRIC COMPANY 


425 WEST SUPERIOR STREET CHICAGO, ILL. 


Delivers up to 180 
volts on any set 


DRY 


No Liquids or Acids 


, 10, Days’ Trial 


“Radio's largest- 
. it supply house | 


ESTABLISHED 30 YEARS 


We Have Complete Kits 
for All Circuits 


Now appearing or which have appeared 
in ‘‘Radio News’’ and other publications 


Set Builders 


It will pay you to send for our 


Circuit Booklet and Catalog 


Our Excellent Facilities and a Trained 
Technical Staff are always ready to give 
you the same service that has satisfied 
thousands since Radio became popular. 


M. & H. Sporting Goods Co. 


512 Market Street Philadelphia, Pa. 


SAFEGUARD YOUR RADIO SET! 


By placing a Radio Fuse in your set you can guard against Burnt- 
out Tubes, Coils and Transformers, Fire, Drained ‘‘B”’ Batteries 
and Damaged Eliminators caused by accidentally short-circuited 
or misconnected ‘‘B”’ battery or eliminator. Our Radio Fuse can 
be placedin theB”’ circuit of any set using quarter-ampere tubes. 
Price, Fuse and Block, 25 cents. Extra fuses 10 cents each. 

Oak Park Mfg. Co., Lock Box 524, Oak Park, Ill. 


RAISE aah HARES | 


SNEY We Su Mem Stock 
ARE ‘sia Mo weicen sith ee 


b) 
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One mica-type grid condenser with grid- 
leak clips, .00025-mf., C4; 

One grid leak, 2-megohm, R3; 

Two “filament-ballast” resistors, 201A- oy 
199-type (depending on the tube), RI 
and R2; ; 

One mica fixed condenser, .006-mf., C3; 

One mica fixed condenser, .002-mf., C5; 

One double-circuit jack, J; 

One volume-control resistor, 0 to 200,000 
ohms, R4; 

One battery switch, Sw; 

Two vernier dials; 

Two “cushioned” vacuum-tube sockets, UX- 


»ring E« Fifty nts 


ee yb 
Radio Listeners’ cai 


Guide ana Call Book ESS types 
: mg Two binding posts marked “Aer.” and 


md.” ; 

One hinding-post strip; 

One roll of flexible insulated wire for con. 
nections; 

One table-type cabinet. 


Before buying the parts listed above it 
is necessary to decide whether you wish to 
build or buy the two coils required. If 
you decide to wind the coils at home the 

, cost of the set may be materially decreased; 

: as suitable wire and coil forms may be pur- 

id . hie e chased at much less than the cost of a manu- 

These ale lhe Ci Cults jo build factured set of coils. Also, the construc- 
vy tion of the coils is very simple. 

EU LL CONSTRUCTIONAL DATA The antenna coupler is the simplest coil 

to make. It is wound on a composition or 

: —— : cardboard tube 214, inches in diameter and 

Follow the trend of radio—read the Besides the constructional data there 21%, inches long. ‘There are two windings 

RADIO LISTENERS’ GUIDE and is a complete and up-to-date list of fs . 


CALL BOOK. Full constructional all radio stations—their owners, call 
data for the above circuits, also for letters, wave length and power 


ire 


the primary (P) and the secondary (S). 
The primary winding may be made by wind- 


many others. The RADIO LIS- _ (watt), also their locations. ing 8 turns of No. 30 D.C.C. wire about 
TENERS’ GUIDE and CALL 1%,-inch from one end of thé tube. After 
BOOK is the accepted chronicle of | No home is complete without this ac- the primary winding has been completed, 
the latest developments of the curate guide. a space of about 3/16-inch is left vacant, 
RADIO WORLD. and then the secondary coil is wound. ‘The 


The RADIO LISTENERS’ GUIDE 
Learn how to improve your set by and CALL BOOK is revised and 
simple little adjustments and changes. brought up to date quarterly. 


STORE IN OUR 
MAY ISSUE 


A Story of the Days to Come 


(A serial in two parts), (Part 


N s Over 200 pages, fully Price 
OW. II); by H. G. Wells. Now 


illustrated : 
Only that the author has established 


e eo : 1 we Benes cans . 
Mail This 1! your dealer cannot supply you 5 V) —_ a 
C & 


order direct = variation and modifications in the laws of 
Coupon 


Z the land, which we might well enough ex- 
pect to find in the days of the future, he 
turns his attention, with equal success, to 


On all newsstands 


ee ee eee ccc ccc ccs see e_eeee eee —_——_——-- —- | the inevitable changes in the trend and 
CONSRAD COMPANY, INC. mode of human living in this age of 
230 Fifth Avenue, New York City, N. Y. | mechanical concentration. It is an absorb- 
Gentlemen: Enclosed find Se. tee which send me a copy of the latest issue of RADIO | ing study in psychology. } 
LISTENERS’ GUIDE AND CALL BOOK. Hebe Wtnchetenss Uatniien, ty Bek OA. 


sen. If a four-dimensional forceps could 
extract gall stones from the human body 
EEC ey eee ere eer Le Le re without any operation, why couldn't it be 

used for other material things—banknotes 
and jewelry, for instance? The far- 
reaching effects of such a discovery as a 


four-dimensional instrument can hardly 
be foretold to any appreciable degree. Our 
e ai PARKER author, by this time well known to all 
our readers, has proved himself the pos- 
Ex-Examiner U. S, Patent Office sessor of a fertile mind and a turn for 
good writing. 


Attorney-at-Law and Solicitor of Patents 


° ‘ od ri ildi Tashing Baron Miinchhausen’s Scientific Adven- 
adio Power | nits NY Ny eeyarton. R..< tures by Hugo Gernsback. The first nov- 
Patent, Trade Mark and Copyright Law elty of being on Mars and the strangeness 


of the place wears off very quickly, and 


4 Fansteel ProductsCo.,Inc., North Chicago. Ill we find our friends, the resourceful Baron 


and his scientific traveling friend, learn- 
WRITE 


ee 2 eee ee Ce Eben OSL pais Wombics GS ORG Velie Saree «o.bb RRS Rea ed Soubishabiot 


ing all about Mars and the Martians. The 


Baron’s periodic radio communications fur- 
nish a source of real scientific information. 


APNE 


| 
j Se From Chicago's Oldest For Our 32 Page The Octopus Cycle, by Irvin Lester and 
AP ERROR | Radio Inserument Caralog | RARER ee ean 
Salaries lsntanmenece Co: JEWELL ELECTRICA L INST e JM E NT CO. | termination even gg ig bo ie : 
123-5 S.WellsSt., Dept.76 Chicago, 1! | | ——_— a  eiteR the timallee variety. This store 


about a highly-developed mollusc, is made 


WwW especially interesting because a journalist 2 
CONDENSERS and S$ Zz 1 A R R E N aaa a scientist have collaborated on it. a 
VERITAS RESISTORS For 1 to 10 tubes. Complete with tube. eet Chia E 
Stand up on their Jobs Guarantees” Wi $35. Now DIRECT n ers, 
~- to vou, $21.00. rite: 
FI a a mr ace ee ar WARREN ELECTRIC CO., Dept. R.N.,.Peoria, HP! yu 
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secondary consists of 48 turns of No. 30 
D. C. C. wire wound in the same direction 
as the primary. After the coil has been 
wound, it should be painted with collodion 
or some insulating varnish and it is com- 
plete. 

In constructing the detector-circuit tuner, 
a coil wound with No. 26 D.C.C. wire is 
made, exactly the same as the antenna 
coupler; and to this is then added the tickler 
coil (T). The tickler coil should be wound 
on a tube 1% inches in diameter with 50 
turns of No. 32 D. C. C. wire. This coil 
is mounted on a shaft and is so arranged 
that it may be rotated by a knob located 
on the front panel of the receiver. The 
diagram, which will be found in these pages, 
shows the mechanical arrangement: which 
should be followed. 


CONSTRUCTIONAL: HINTS 


After all of the parts have been pur- 
chased, they should be carefully tested and 
inspected for mechanical defects. For ex- 
ample, make sure that the plates of the 
variable condensers do not short-circuit 


(touch) when they are rotated; and see , 


hat the tube makes good contact to the 
prongs of the socket. In the case of the 
dials see that there is no appreciable “back- 
lash” and that they do not tend to slip. 
See that the contact arm of the volume- 
control resistor makes a good mechanical 
connection with the wire when it is rotated. 
Make sure that the phone plug makes good 
contact with the jack and see that, when 
the plug is removed, the contacts of the 
jack are fully closed. 

In constructing the receiver, the first 
step is to drill the necessary holes in the 
front panel. Accompanying this article will 
be found a drilling layout for the panel; 
which will be correct if the parts used in 
the original model are employed. However, 
if different parts are employed, it may be 
necessary to make slight departures from 
the layout. If different condensers are 
used, a “template” which usually is supplied 
with them indicates the exact position of 
the mounting holes required. 

In mounting the parts on the front panel, 
the detector-circuit tuner is located in the 
center with the tickler-coil shaft toward the 
top of the panel. Below the regeneration 
knob is the volume-control resistor; and one 
tuning condenser is mounted on each side 
of the circuit tuner, midway between the 
center of the panel and the edge. The jack 
is located in the lower right corner of the 
panel, and the battery switch is in the cor- 
responding position at the left. 

After this, the remaining apparatus 
should be mounted on the baseboard of the 
receiver. When looking at the receiver 
from the front, the apparatus on the base- 
hoard is arranged as follows: the antenna 
coupler is located directly behind the tuning 
condenser C1, near the left edge of the base- 
hoard toward the rear. Just behind the 
antenna coupler, the binding-post strip for 
the aerial and ground termina]s is mounted. 

The vacuum-tube socket for V1_ is 
mounted at the right of the antenna coupler, 
and that for V2 near the right edge of the 
baseboard toward the rear. The two fila- 
ment ballast resistors (R1 and R2) are 
located between the two sockets. The grid 
condenser with its grid leak (C4 and R3) 
is fastened directly to the stator terminal 
of condenser C2. Condenser C5 is fastened 
in place, with its wiring near the jack; and 
condenser C3 is also fastened in place, with 
the wiring near the volume-control resistor. 


After the parts have been mounted the 
receiver may be wired. The pictorial and 
schematic wiring diagrams, which will be 
found in these pages, clearly show every 
necessary connection and as a result very 
little explanation is necessary. When wir- 
ing the plate and grid circuits, care should 
be taken to see that the wires which con- 
nect to the “P” and “G” terminals of the 
tube sockets are as short as possible, and 
that they do not come near other parts or 


wiring. ‘The battery wires may be bunched 
together if desired. Every connection 
should be soldered, and care should be 


taken to see that the joint is strong and 
that the solder makes a good connection 
with both wires. In soldering with rosin- 
core solder, scrape the parts to be soldered 
until they are clean, and use tinned wire; 
and then no difficulty will be experienced. 
From the pictorial wiring diagram it may 
be seen that the battery wires of the set 
are not connected to binding posts; but 
the connecting wires are soldered to the 
terminals of the various instruments and 
led out from the rear of the set in cable 
form. Label or tag the wires at both ends 
before cabling. This is the most convenient 
method; as the wires of the cable may be 
connected directly to the batteries. 


OPERATING THE RECEIVER 


After the construction of the receiver 
has been completed the set should be care- 
fully tested before it is placed in operation. 
First, place the two tubes in their sockets, 
turn on the filament switch, and connect 
the negative terminal (the black one) of the 
“A” battery with the wire of the cable 
marked “A— B—.” Now connect a wire 
to the free terminal (the positive one) of 
the “A” battery; and touch this wire in 
turn to each wire in the battery cable. The 
tubes should light when the “A-+-” wire of 
the battery is connected to the “A--” wire 
of the cable; but they should not light when 
the “A-L” wire is touched to the “B+ Det.” 
and “B+ Amp.” wires. If the tubes do 
light when the “A-+” wire of the battery is 
connected to the “B-+-” wires of the battery. 
cable, there is a short-circuit in the set . 
which must be discovered and corrected be- . 
fore the set is placed in operation. 

On the other hand, if the test proves that 
the set is correctly connected, the “A” and 
“B” batteries may be connected with the 
proper battery-cable leads; the aerial and 
ground wires attached to their respective 
binding posts; and the phone plug with the 
phone cords attached, inserted in the jack. 
The set is. then ready for operation and 
may be turned on with the battery switch. 

The aerial should consist of a wire about 
100 feet long, including the lead-in, strung 
as high as possible, firmly secured to well- 
braced supports at each end, and carefully 
insulated. The wire should be led into the 
house through a porcelain insulating tube, 
or similar device. An approved lightning 
arrestor is a desirable attachment; this 
should preferably be grounded outside the 
house. The ground wire from the set should 
be made to a cold-water pipe if possible, or 
else to a steam pipe; the pipe should be 
scraped until it shows a bright metallic 
surface, and the wire wrapped around it 
tightly—securely soldered if possible—and 
the joint wrapped with friction tape to pro- 
tect it. Upon the electrical contact ob- 
tained at this connection will depend a great 
deal of the results obtained with this 
receiver. 
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List 


A-C-FORMER 


Delivers absolutely cor- 
rect voltage. Needs no 
separate device for cen- 
ter tap. Has plug-in 
connection to “B” elim- 
@ inator and wire to panel 
switch. No re-wiring neces- 
sary. Operates with Carter, 
Eby or other cable harness. 
Your dealer has itor write us. 


TYPE 12 — supplies up to8 
—226, 2—227, 2—171 tubes. 


Write for literature on other Karas products 
KARAS ELECTRIC CQ. 
4038-E N. Rockwell St. Chicago 


ADAPTER 
HARNESS 


Convert your battery set 
to A. C. tube operation in 
10 minutes. No tools or struc-_ 
tural changes necessary. Works 
with all standard transformers. 
Eliminates A and C batteries. 


Write for complete illustrated 
_ folder 
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| ea Radic Cof 


BIG DISCOUNTS 


TO SET BUILDERS 


Big New 1928 Catal Bargains—Latest A-C 
circuits. newest ideas in radio, at startling low prices. 
The sets and parts you want. Save money. Best parts, 
kits, complete factory-built sets, supplies. Orders filled 
Same day. Write for ‘free copy. Standard discounts 
to dealers, set builders, agents. Doe 805A, 

Barawik Co., 129 N. Jefferson St., Chicago, U.S.A. 


Amazing Stories 
Quarterly 


bar La Byll, 


Mil. : Melseopale oe 


New Bis Edition 


The biggest and best collection of truly ‘‘scientifiction’’ stories yet pub- 
lished. Be sure to obtain your copy of this remarkable quarterly edition 
of AMAZING STORIES. Tales by some of the world’s most famous writers— 
each one written on some new, original and fantastic theme. Here are 
some of the renowned authors that you will find represented in this big 
new quarterly edition: H. G. Wells, Earl L. Bell, Miles J. Breuer, M. D., 
and many others equally well known. 


A few of the remarkable tales in this issue of AMAZING STORIES 
QUARTERL Y— 


THE MOON OF DOOM THE ATOMIC RIDDLE 
WHEN THE SLEEPER WAKES THE PUZZLE DUEL 


Tales of other worlds—of other people—of queer happenings—this is what 
AMAZING STORIES QUARTERLY will bring to you. Yet, each story has 
a plausible scientific background. If you desire new fields of literature— 
if you want to get away from the cut-and-dried reading of the day—do 
not neglect to get your copy of this remarkable and truly amazing magazine. 


Do not wait! Get your copy now! Ask your newsdealer, and if he can not 
supply you mail this coupon. 


150 pages—fully illustrated—large magazine size 


tHe 9O0C cory 


EXPERIMENTER PUBLISHING COMPANY 
230 FIFTH AVENUE NEW YORK, N. Y. 


EXPERIMENTER PUBLISHING COMPANY 
230 Fifth Avenue, New York, N. Y. 


Gentlemen: Enclosed find fifty cents, for which please send me a copy of the AMAZING STORIES 
QUARTERLY. . 
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Regeneration—What It Is and 
What It Does 


(Continued from page 1235) 


cation, which prevents radiation from the 
antenna. The essential piece of apparatus 
is the three-coil coupler (L1). This con- 
sists of a primary coil (P) of a few turns 
which is connected directly in the antenna 
circuit or preceding R.F. circuit, a second- 
ary coil (S) tuned to the desired wave- 
length by a variable condenser (C), and a 
tickler coil (T). The primary and second- 
ary coils are usually wound on the same 
tube form and are coupled “tightly.” The 
tickler coil is wound on a separate tube, 
and the coupling between the secondary and 
the tickler is adjustable by rotating the 
tickler on its shaft. As may be seen from 
the diagram (Fig. 1) the secondary is con- 
nected in the grid circuit of the receiver 
and the tickler is connected in the plate 
circuit. By adjusting the coupling of the 
tickler the feed-back or regeneration may 


-be increased. The construction of such 


29 


a “tuner” is shown in “The Radio Begin- 
9” 


ner” on page 1284 of this issue. 


MODES OF REGENERATION 


In the circuit described, the method of 
obtaining regeneration is called inductive 
feed-back because the energy from the plate 
circuit is returned to the grid circuit in- 
ductively; i.e., by virtue of the close prox- 
imity of the tickler coil to the grid coil. 
In the operation of this receiver signals 
are to be tuned in by adjusting the con- 
denser C, as this governs the wavelength 
of the grid circuit; then, after the signal 
has been tuned in, its strength may be 
brought up by carefully increasing the 
coupling between the tickler coil and the 
secondary coil—that is, turning the tickler 
tube until it comes more nearly straight 
with the tube of the secondary. 

Another popular regenerative receiving 
circuit will be found in Fig. 2. This 
type of receiver is known, properly, as the 
“three-circuit tuner,” and in the early days 
of broadeasting it was almost as popular 
as the tickler-feed-back system just de- 
scribed. In this receiver feed-back is ob- 
tained through the grid-plate capacity of 
the tube, and this feed-back takes place 
when the plate circuit is tuned to approxi- 
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This graph clearly shows that as regeneration 

increases the sensitivity (height of the curve) 

and selectivity (sharpness of the curve) are 
also increased, 
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mately the same wavelength as the grid 
circuit. 

From the diagram it will be seen that 
energy from the antenna circuit is trans- 
ferred to the grid circuit in exactly the 
same way as in Fig. 1; that is, the primary 
coil (P) of the antenna coupler (L1) is 
connected between the aerial and ground, 
and the secondary coil (S) is connected 
between the grid and the filament of the 
tube. As there is an inductive relation be- 
tween these coil$, energy is transferred; 
and the condenser (C), which is connected 
in shunt with the secondary coil, tunes the 
circuit to the desired wavelength. 

The “variometer’ (1.2) connected in the 
plate circuit of the tube is the interesting 
feature of the circuit. This unit is a con- 
tinuously-cariable inductance and it is 
equivalent to a coil of wire shunted by a 
variable condenser. 

In operating this receiver the grid cir- 
cuit was tuned to the wavelength of the 
desired station, and the variometer em- 
ployed to control regeneration. As_ the 
wavelength of the variometer was adjusted 
to approach the wavelength of the grid cir- 
cuit, the regeneration increased. This is 
because the alternations in the plate cir- 
cuit were forced to return to the grid cir- 
cuit through the small capacity (condenser) 
formed by the close proximity of the grid 
and plate elements of the tube. Of course, 
in this circuit regeneration would produce 
an effect upon the signal identical with 
that obtained by using the circuit in Fig. 1. 
Also, regeneration would cease and_ the 
tube breaks into oscillations when the feed- 
back passed a certain critical value. 

Regenerative circuits using a variometer 
in the plate circuit of the detector tube 
are called tuned-plate or capacity-feed-back 
receivers. In addition, it may be pointed 
out that the regeneration which is found 
in the average tuned R.F. receiver is usu- 
ally produced by this method. 


THE REINARTZ CIRCUIT 

There are three basic ways in which re- 
generation may be produced in a_ radio 
receiver; the first two are illustrated in 
Figs. 1 and 2, and the third in Figure 3. 
The last is popularly known as the Reinartz 
circuit, as it was first introduced for the 
reception of short-wave “C.W.” signals by 
the well-known amateur experimenter, John 
I.. Reinartz. This circuit, which employs 
a combination of inductive and capacitive 
feed-back methods, has been found excel- 
lent for the reception of continuous-wave 
(code) signals but is not as satisfactory 
for the reception of phone signals as the 
two circuits previously described. It is 
only one of a number of different circuits 
which use this system of regeneration, but 
is probably the best known of its type. 

In this circuit the grid and antenna cir- 
cuits are arranged in much the same way as 
in Figs. 1 and 2; the chief difference being 
that the primary coil (P) and the secondary 
coil (S) of the coupler (1) are coupled 
together conductively as well as inductively. 
However, the plate circuit is very different. 
First, it will be noticed that there is an 
R.F. choke coil connected between the 
plate of the tube and the phones. This 
prevents the R.F. current from being short- 
circuited through the phones to the filament. 
Next, it may be seen that there is a wire 
which connects the plate of the tube to 
one end of the plate coil (T) of the coupler, 
and that the other end of the plate coil is 
capacitively coupled to the primary and 


secondary coils through the variable con- 
denser (C2). 

In this circuit the choke coil (CK) in 
the plate circuit prevents the R.F. current 
from passing through the phones and, 
therefore, this current follows the path of 
least resistance, which is to the plate coil 
(T). As the plate coil is both inductively 
and capacitively coupled to the secondary 
or grid circuit, feed-back takes place and 
regeneration is produced. In this case re- 
generation may be controlled in two ways; 
first, by changing the number of turns in 
the plate coil and, second, by changing the 
capacity of the condenser (C2). Increasing 
the number of turns in the plate coil and 
increasing the capacity of the condenser both 
tend to increase regeneration by increasing 
the inductive and capacitive feed-hacks, 
respectively. 


MODERN BROADCAST RECEIVERS 

Thus far in this article the writer has 
discussed simple regenerative receiving cir- 
cuits, but he does not wish the reader to 
consider using sets of this type for broad- 
vast reception. It is practically impossible 
to operate a regenerative receiver without 
“ausing considerable interference to nearby 
broadcast listeners. Also, modern Feceivers 
are capable of providing much better-per- 
formance. <A five-tube tuned R.F. receiver 
may be constructed so that it costs very 
little more than a regenerative set with two 
audio stages (three tubes in all) and it has 
many advantages to the listener. It is 
simpler to operate, the quality of repro- 
duction is much better and the sensitivity 
is greater. 

In order to continue this discussion of 
the effect of regeneration in tuned, radio- 
frequency circuits, it is necessary to study 
the schematic wiring diagram of a typical 
tuned-R.F. circuit. Fig. 4 presents the 
wiring diagram of a standard neutrodyne 
receiver employing two stages of tuned- 
R.F. amplification and a non-regenerative 
detector. In this circuit, if the two neu- 
tralizing condensers (NC) were removed it 
would be the wiring arrangement of a 
standard tuned-R.F. set with no provision 
for the prevention of regeneration. There- 
fore, for the purpose of the following dis- 
cussion, consider the condensers (NC) _re- 
moved from the diagram. 

In the wiring diagram J. is the antenna 
coupler and the two coils I.1 are the other 
radio-frequency transformers. All three 
coils are the same size, and have the same 
number of- turns on each winding. The 
two tubes V are radio-frequency amplifiers 
and V1 is the detector. The three con- 
densers C tune the grid circuits of the 
three stages. 

During reception the three condensers are 
adjusted so that the grid circuit of each 
stage is ‘tuned to the same wavelength. 
The “signal” from the broadcast station is 
transferred to the grid circuit of the first 
tube by the antenna coupler and is ampli- 
fied by that tube; then it is transferred to 
the second stage by the first R.F. trans- 
former and is again amplified, and then it 
is transferred. to the detector stage by the 
second R.F. transformer and “rectified” or 
detected by V1. 

The problem in a circuit of this type arises 
from the fact that the condenser in the 
grid circuit of each stage must be tuned 
to the wavelength of the signal in order 
to obtain maximum efficiency and because 
the primary and secondary windings of the 
R.F. transformers are closely coupled to- 
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gether, each primary winding, or plate coil, 
is automatically tuned to the same wave- 
length as the secondary. It is, therefore, 
easy to see that, with the grid and plate 
circuit of each stage tuned to the same 
wavelength, the circuit will either oscillate 
or regenerate, as feed-back will take place 
through the capacities between the grids and 
the plates of the tubes, and all the circuits 
are “resonant” at the same wavelength. It 
thus happens that, if the circuit is otherwise 
efficient, it will always os@illate; and it is 
impossible to control these oscillations and 
at the same time maintain perfect efficiency. 
There are two popular systems for the 
prevention of oscillation in tuned radio-fre- 
quency circuits; the first is known as the 
neutrodyne system and the second as the 
“losser” method. There are many different 
ways in which these methods may be ap- 
plied; but only the two most popular cir- 
cuits will be considered in this article. 


NEUTRALIZATION 


Fig. 4 shows the wiring diagram of a 
standard neutrodyne circuit. This circuit 
is exactly the same as a standard tuned 
R.F. receiver except that two small con- 
densers (NC), which are known as balanc- 
ing or neutralizing condensers, have been 
added. It is the purpose of these condensers 
to nullify the feed-back which takes place 
through the capacity between the elements 
of the tube. These condensers are adjusted 
so that their capacity is approximately equal 
to the grid-plate capacity of the tubes, and 
they are connected in the circuit so that 
they cause an additional feed-back between 
the plate and grid circuits. However, the 
interesting feature is that the feed-back 
through condensers NC is equal in value 
to, but 180 degrees out of phase with, the 
feed-back which takes place through the 
elements of the tube. Therefore, it is easy 
to see that the two feed-backs, one of which 
is the reverse of the other, will neutralize 
each other, and the result is a non-regen- 
erative tuned R.F. amplifier. 

The second system for the prevention of 
oscillation is shown in Fig. 5; in this cir- 
cuit a fixed resistor is connected in the 
grid circuit of each tube. It is the purpose 
of these resistors (R) to introduce losses 
into the circuit and, in this way, prevent 
the tubes from entering a state of oscilla- 
tion. The electrical value of these resistors 
is carefully selected, so that there is just 
enough resistance in the circuit to prevent 
oscillation, but not enough to prevent re- 
generation. Of course, there are many other 
methods of preventing oscillation with the 
“losser” method; but the circuit shown is 
the most popular at the present time and 
perhaps the most satisfactory. In all cases, 
however, the efficiency of the circuit is re- 
duced just enough to prevent oscillation. 

While both the neutrodyne and_ the 
“losser” systems of reception provide a satis- 
factory receiver for the reception of broad- 
casting, the “losser” system is more gen- 
erally used. In a neutrodyne that has been 
carefully adjusted, both oscillation and re- 
generation have been eliminated; whereas, 
with the other system, regeneration has been 
retained. The facts explained in the early 
part of this article show that, when regen- 
eration is properly controlled, it is possible 
to gain much useful amplification with the 
system. For this reason, with the “losser’ 
system it is possible to obtain greater am- 
plification per stage, greater selectivity, and, 
if the circuit has been carefully designed, 
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the results will be equally satisfactory from 
other viewpoints as well. 


THE ROBERTS CIRCUIT 

Before concluding this article, 1t should 
he pointed out that there is another entirely 
satisfactory method of obtaining the bene- 
ficial effects of regeneration, and known 
as the Roberts circuit (see Fig. 6). In this 
circuit a stage of neutralized radio-fre- 
quency amplification is combined with a 
regenerative detector of the type in Fig. 1. 
Only two tubes are used in the circuit, vet 
the results obtained usually equal those 
which may be secured with a three-tube cir- 
cuit of the type shown in Figs. 4 and 5. 
This is because the full advantage of re- 
generation is obtained in the detector cir- 
cuit and, in addition, there is the amplifica- 
tion of a stage of tuned R.F. Another im- 
portant feature of the circuit is that, al- 
though there is a regenerative detector, the 
circuit cannot cause interference to nearby 
receivers because the regeneration is pre- 
ceded by a_ neutralized radio-frequency 
stage. 

After a quick glance at the circuit shown 
in Fig. 6, the beginner may fail to see the 
relationship between it and the other two 
circuits mentioned. However, the changes 
which are present are very slight and do 
not affect the operation of the circuit. In 
the circuit of the R.F. tube (V) L, C and 


NC are identical with the similar parts 
shown in Fig. 4; and in the circuit of the 
detector tube (V1) L1 and C perform ‘the 
same duty as similar instruments in Fig. 1. 
The coil PLL, which is shown, is used only 
to avoid the necessity of a center tap on 
the winding of S. Cl, CK and VC are 
employed to lead the plate voltage to the 
R.F. tube without passing through the pri- 
mary of L1; but this is not an essential 
feature of the circuit. VC is a volume- 
control resistor, CK is an R.F. choke coil 
and Cl is a fixed blocking condenser. 

In Fig. 7 the effect of regeneration on 
a circuit is illustrated graphically. The 
low flat curve which reaches an amplification 
peak of approximately 7 represents the 
action of a non-regenerative circuit. No- 
tice that the amplification is low and that 
the circuit is non-selective, as it amplifies 
almost equally over the wavelengths of sev- 
eral 10-ke. channels. The second curve, 
which reaches a peak of approximately 15, 
shows a circuit with a moderate amount of 
regeneration. It may be seen that both 
the amplification and the selectivity are 
greatly increased. The third curve, which 
reaches a peak of 25, represents a circuit 
in which too much regeneration is present. 
The amplification is very high but the se- 
lectivity is so great that music would be 
distorted. 


Around the Musical World by Radio 


(Continued from page 1219) 


WHAT NATIONAL MUSIC IS 

Now the distinctive music of any coun- 
try can be divided into three general 
classes: 

(1) National or folk music, which is the 
fundamental expression of the temperament 
and the lives of its masses. 

(2) Works of native composers, whose 
music may or may not be distinctively na- 
tional in character. 

(3) Music by foreign composers whose 
work has been inspired by the general at- 
mosphere, the folk lore, or by the indigenous 
music of the country itself. 

The first two classifications require no 
explanation, but the third may. As an ex- 
ample of a composer in this class we might 
take the Russian, Rimsky-Korsakov, who 
wrote the Suite Scheherazade, ‘This beauti- 
ful composition is filled with the throbbing 
melodies peculiar to Arabia, and is said to 
have been inspired by the Arabian Nights. 

It is almost impossible to say, with any 
degree of accuracy, what was the exact 
nature of the music of the ancient peoples. 
‘There is every reason to believe, however, 
that it expressed their characters, in the 
same manner as that our modern music is a 
sidelight on our times and civilization. ‘The 
compilers of The Music Map of the World 
have briefly set forth a description of the 
earliest music known to us, the different 
musical scales used and how long the coun- 
tries have employed them. 

Also the subject of National Music is 
ably treated. It is a difficult task to explain 
just what is meant by national music. Gen- 
erally it is considered to be the folk songs 
and dances of the inhabitants of a particu- 
lar country. In this music are reflected the 
social and political conditions, and the in- 
fluence of the climate and the scenery of a 
country. 


Covering the IKdison Hour programs of 
this season, The Music Map of the World 
analyzes twenty-one programs of music, 
each one being devoted to the music of one 
or more countries. Listeners who tune in 
WRNY regularly are well acquainted with 
the Edison Ensemble, who have been on 
the air for two years. ‘This group of tal- 
ented musicians will broadcast these pro- 
grams and those who wish to extend their 
musical horizon, as well as enjoy delight- 
ful concerts, are strongly recommended to 
tune in these ‘Tuesday evening programs. 
So that these concerts may be more intelli- 
gently enjoyed, a short description of the 
type of music to be broadcast, and the 
composers whose works are to be played on 
each occasion, is given in The Music Map 
of the World. very lover of music likes 
to have his‘ own ideas of what the com- 
poser had in mind when he wrote the music, 
and so form his own musical picture. But 
many times the listeners’ imagination is 
spurred on by reading beforehand some- 
thing about the country and its composers; 
so that the music will mean much more in 
the end. 

One of the most interesting features of 
the book is an inserted map of the world 
in attractive colors, drawn in the quaint 
style of the sixteenth century, and on which 
is indicated by a musical note the birth- 
place of each of the greatest composers. 
These composers, together with their dates 
and birthplaces, are listed alphabetically in 
the back of the book. 

In order that the greatest number of 
people may be enabled to enjoy this series 
of programs to the fullest extent, a copy of 
The Music Map of the World will be sent 
free to anyone who writes to Station 
WRNY, Hotel Roosevelt, New York City, 
requesting a copy. 
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Dealers... 
This is oh own 
magazine. 


Are you making 
use of it? 


Wert do you do with your mer- 

chandise? Do you hide it away in 
the back room of your store? Of course 
you don’t. You put it up on shelves in 
the front,where customers can see it and 
buy it. You put it there because you 
know that it will make money for you. 
And yet are you doing all that you can to 
inerease your sales? Or, is the mer- 
chandise that you have soprominently 
displayed moving as fast as it should? 
You will probably say that you are doing 
everything but pull the customers into 
your store—that you would like to see 
anyone do more than yourself. But, 
has it ever occurred to you that there 
are many others doing a bigger busi- 
ness? Why is this so? The answer 
is not so difficult. 


There are a thousand and one mer- 
chandising tricks—little penny-savers 
and dollar-earners that these more 
successful ones have learned—sales 
practices that have been tried and 
proven, and that they will be only too 
glad to show you. They tell about their 
merchandising schemes in the pages 
of their own magazine, RADIO NEWS 
DEALERS PERSONAL EDITION. 


Radio News itself needs no introduc- 
tion—the Dealers Personal Edition 
contains articles written by the leaders 
of the industry—this is their own 
magazine—and your own too. Are 
you making use of it? Read this im- 
portant trade paper, edited by the 
whole Radio Trade. Get your copy 
each month. Begin now to increase 
your sales. Mail this coupon! Don’t 
wait ’till tomorrow! Start the sales 
campaign this minute. Take advantage 
of the special introductory rate to 
dealers, $1.50 for a year’s subscription 
—12 issues. Regular rate $2.50. Mail 
this coupon and get the benefit of this 
low rate. You won’t be sorry. 


USE YOUR OWN LETTERHEAD— 
THIS IS IMPORTANT . 


EXPERIMENTER PUBLISHING CO. 
230 Fifth Avenue 
New York City, N. Y. 


Gentlemen: 


Enclosed find ...check or ...money order 
(check which) for one dollar and fifty cents. 
Kindly send me RADIO NEWS—RADIO 
NEWS DEALERS PERSONAL EDITION 
for one year, beginning with the next issue. 
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The Listener Speaks 


(Continued from page 1208) 


and the office expense, and the dividends 
of the Curtis Publishing Co.?—the chaps 
that give up a nickel a copy every Friday? 
They do NOT! 

If the advertiser paying for a program on 
one of the national chains was not sure 
that he would get his investment back— 
and more too—from the general public 
through the purchase of the goods which he 
so advertises—how long would the present 
expensive programs continue on the air? 
Till the contracts expired—not a minute 


longer! Who's getting something for noth- 
ing? Not the listening public to which we 


all belong. 


Then, Cuba wants stations “thick and 
close together”’—let him come here—and 
try for stations below the 300-meter allo- 
cation—he’ll get them thick and close to- 
gether—and then some. Perhaps he has 
one of those selective sets which can tune 
out three members of a quartet and bring 
in the soprano as a soloist—freight that 
set right up to Northern Ohio and stay 
below 300 meters—and he can have a “cat 
fight” any time he turns on his set. 


If he has a set so selective that it will 
tune out static, man-made interference, and 
above all, heterodyning of another station 
on the same wavelength (alleged) he 
should send the schematic diagram to Rapio 
Nrews—it would double their circulation 
the month it was printed and copies would 
he at a premium inside of 30 days. Never 
mind about the 1/10- and 1/15-meter varia- 
tion—they don’t come that close—just to 
show us how to get one station—clearly— 
without a whistle when there are five other 
stations in the country broadcasting on the 
same wave, and your set is a good “DX” 
receiver. Don’t he know that, even in the 
“cleared band” above 300 meters, there are 
still heterodyne whistles on certain stations? 

The writer has a suspicion that that set 
in Cuba is able to receive about a dozen 
United States stations—probably the big 
ones on the “cleared channels” and experi- 
ences no interference or heterodyning, due 
to inability to pick up the waves of the 
“little fellows” at all. Let him come here, 
and learn that he can’t even get locals— 
two miles away—without a whistle from 
some station in Iowa on the same wave 
then see how long he'll vote for stations 
“thicker and closer together.” 


The chap in Dakota ought to be able to 
get good reception—he ought not to have 
any kick—but let both Dakota and Cuba 
move to any of the first ten cities of this 
country (where about 50% of the country’s 
population live) and then see if they haven’t 
a real kick coming. They haven’t an idea 
how fortunate they are—right where they’re 
at. 

J. E. Roserts, 
1931 Hast 79th St., Cleveland, Ohio. 


A Call From The North 


Editor, Rapvio News: 

I see in the January issue a letter from an 
Ultradyne fan; I more than agree with him 
when he says it is a real receiver. In No- 
vember I pulled in Sydney, 2BL, and Bris- 
bane, 4QG, every morning for a week. Some 
days the static was bad, but most mornings 
I was able to bring them in on the loud 
speaker, loud enough to be heard through 
the house. 

I had to leave on a long patrol with dogs 
right after that, and have not had the cp- 
portunity to work them since, except once 
when I picked them up as usual. I am ex- 
pecting verification from them by our next 
mail from the south. I think all Ultra- 
dyne fans should write in and let the world 
know what a good receiver it is. 

I did not get the November copy yet. 
Our mail in the fall does not get through 
until open water in the spring; so I did not 
see the other letters. I am renewing my 
subscription to Rapio News through the T. 
Eaton Co. of Winnipeg, as I would not be 
without it. L. M. Lioyp-Wa ters. 
Corporal, Royal Canadian Mounted Police, 
Fort Smith, Northwest Territories, Canada. 


(This letter, though not from the most 
distant of our readers, took twenty-one days 
to reach New York, perhaps by dog team to 
the nearest railway. It may be remarked 
that Fort Smith, on the sixtieth parallel of 
north latitude, has very little daylight in 
midwinter, and consequently, at some time 
of the 24 hours, almost complete darkness 
will prevail between this point and any 
broadcast station in the world—a_ fact 
which should facilitate reception. From 
Fort Smith to Sydney is 8,500 miles, almost 
entirely over the Pacific Ocean.—Enpiror.) 


What’s New in Radio 


(Continued from page 1227) 


capacity of approximately 30 mf., which is 
divided into three sections. After the cur- 
rent has been filtered, a resistor bank is 
used to provide the various voltages re- 
quired by the tubes of the set. 


Another interesting feature of the re- 


ceiver is the binding post provided for con- 
necting a phonograph pick-up unit; this 
makes it possible to use the set for the re- 
production of phonograph records without 
removing the detector tube from the socket. 

The installation and preliminary adjust- 


ments of the receiver are very easily ac- . 


complished. It is necessary only to connect 
the aerial, ground and loud-speaker wires 
to the necessary binding posts and then in- 
sert the tubes in the proper sockets. ‘The 


RD 


® ® © ® © 
Front view of the new A.C. receiver, described 
above, in its attractive metal cabinet; C, wave- 
length control; Ri, volume control; SW, 
switch; A and B, compensating condensers. 


only adjustment to be made is for high or 
low voltage of the power supply; and this 
is accomplished by simply changing the 
position of the fuse in the power circuit. 
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Radio-Operated Motor 


(Continued from page 1240) 


(In view, however, of the present vogue of 
selling stock in companies devoted to the 
development of mysterious sources of power, 
the investor should be cautioned that, as yet, 
the radio motor awaits the invention of a 
suitable collector of energy to make it prof- 
itable. Millions of volts could be picked up 
by a properly-insulated aerial a few miles 
above the earth; but the expense of con- 
struction would make the (literally) “over- 
head” cost of such power too great. Should 
a ray whose ionized path is conductive be 
discovered, it might be possible to tap the 
clectric energy of the atmosphere; and, 
similarly, it is suggested that the ultra-short 
radio waves will make it possible to trans- 
mit power in substantial quantities without 
wires. This would be, not “perpetual mo- 
tion,” but simply exploitation of natural 
forces, akin to the development of hydro- 
electric power-generation and transmission. 
However, all commercial propositions de- 
pending on new scientific principles should 
be required to give demonstrations accept- 
able to engineers, before they are consid- 
ered safe for investment.—Eprror.) 


Letters from Constructors 


(Continued from page 1251) 


INTERBALANCED REGENERATION 
Edtor, Rapio News: 

A couple of months ago I built a set, using the 
interbalanced regenerative circuit outlined by Mr. 
Darbieri in Rapto News for June, 1927, except 
that I used transformer coupling in the audio 
stages. This little set is one of the easiest and 
nicest tuning hook-ups anyone could ask for, and 
I have had some very good results on distant 
stations; having pulled in many eastern ones on 
the loud speaker. ; , 

I found it advisable to put a rheostat in series 
with the fixed resistor in the filament circuit of 
the R. F. tube; as I can get all the locals with 
plenty of volume and selectivity on the detector and 
audio stages. One improvement I made might 
help some other readers who are using this cir- 
cuit. When I first built the set I used a 10,000- 
ohm variable resistor as recommended for the re- 
generation control. However, there were two 
things I did not like about this; in the first place, 
the regeneration was increased by turning the knob 
to the left, which did not seem natural. In the 
second place, the set would break into violent re- 
generation without any warning when nearing the 
oscillation point. I found an old potentiometer, 
of probably 400 or 500 ohms, which made a won- 
derful improvement over the resistor. Regenera- 
tion is now increased by turning the knob to the 
right; while the control is much less critical and 
set gives a gentle warning plop before violent re- 
generation starts. 

Rapvio News is certainly a very fine magazine 
and I look forward to every issue. 

D, C. De Hart, 

567 Camino del Mar, San Francisco, Calif. 


A CHANGE ON THE B.-D. 
FEdtor, Rapvio News: 

I have been experimenting with the Browning- 
Drake circuit, using the -phasatrol system of neu- 
tralization, with 201A tubes and home-made coils. 
I find that connecting the “B+” end of the. pri- 
mary to ground seems to increase sensitivity, 
selectivity and volume. I would like to hear from 
some of the home set constructors who try this 
arrangement, and the results they get. 

Ratpn <A, Moore, 
215 West Clark St., Livingston, Mont. 

(The desiqners of this circuit have already come 
to the same conclusion, a fact unknown to Mr. 
Moore when he wrote. The condenser between 
the R.F. tube plate and the primary makes this 
arrangement possible.—Eptror.) 


IN AUSTRALIAN SUMMER 
Fdtor, Rapio News: 
I have just built the short-wave receiver described 
in your issue of October, 1927. It delivers the 
goods, all right, and T° can certainly’ recommend 


_ in. passing, 


it to anyone requiring a receiver eacy to build 
and sure in results. I completed this receiver just 
in time to log im 5SW (Chelmsford, England) re- 
laying 2LO (London) last Thursday night and, 
although reception was not good, it was no fault 
of the receiver. Every night since then I have 
tuned in the Russian station RFN between 8 and 
9 p. m. and get the most perfect reception on the 
loud speaker. They transmit on 60. meters, very 
good programs; and, as you did not include it 
in your earlier list of short-wave stations, I thought 
it worth mentioning. 

Last night I had beautiful reception from PKXX, 
Java, using a Bremer-Tully coil of two turns. 
It may be of interest to know that the recéiver 
oscillated with this coil, using the transformer 
secondary. I then replaced it with a 5-megohm 
grid leak, but found results not so good. Just 
I may add that I used a B.-T. coil 
kit, purchased Karas condensers, with which I had 
previous experience, and an Australian product, 
“Advance” transformers; and the quality of the 
reception is all that could be desired. 

I will now make an effort to log your side of 
the world with your short-wave set, and I want 
especially to gett WRNY. From 5 to 7 a. m., our 
time, is best; but as I am busy now, being a 
farmer, I will have to let it go for‘'a while. Mel- 
bourne’s 3LO transmits every Monday morning on 
33.5 meters from 4 to 6 a. m. They are being 
well received in England, and you should log 
them in between 1 and 3 p. m. on Sundays. 

I think Rapio News is the best production of 
its kind, probably in the world; and any special 
circuit put out by it is bound to be good. I have 
owned or handled many sets; among them the L2 
which came out in Ravio News a few years ago, 
and will take a lot of beating today. Also, through 
an advertisement, the Norden-Hauck, with which 
I logged KDKA and KGO’s long waves. It may 
be of interest to you to know that on this side we 
like Rapio News circuits. 

Pearson L, Sutton, 
Windermere, Piallamore, via Tamworth, 
New South Wales, Australia, 


APPRECIATES HELP 
Edtor, Ravto News: 

I would like to say a good word for one of 
your contributors, Mr. C. A. Oldroyd of ‘England. 
Some time ago I built a Browning-Drake set, 
winding the coils according to the specifications 
by Mr. Oldroyd in the December, 1926, and Janu- 
ary, 1927, issues. I could never get it to work 
properly, although I wired it three times. After 
trying several other sources, I wrote to Mr. Old- 
royd about it. Two days ago I was delighted to 
receive a very interesting letter from him, giving 
all the information I needed and an invitation to 
write him again as to the results, 

I have been building sets since 1922, and have 
not missed many issues of Rapto News during 
that time. 


E. R. Wizsanxs, 
$210 Acadia Terrace, Fairfield, Alabama. 


GOOD WORK ON FIVE TUBES 
Edtor, Rapio News: 

I am using a T. R. F. 5-tube set, the Nakken 
autotransformer circuit; home-built of course, as 
this set has not been developed commercially. 
(Ravto News for October, 1926.) All last sum- 
mer [ received Davenport, St. Paul, Chicago, Cleve- 
land and New York in daytime; and the reception 
was so regular and so ordinary that I did not 
bother to get confirmations. So I cannot prove it 
if called upon, but yet it is true. Using this 
circuit, I have received with great volume and 
clarity a 10-watt station in Harrisburg, Illinois 
(WEBQ)—not in daylight, however. 

My aerial and ground are, if anything, some- 
what inferior to the average; as the aerial is 
only about 40 feet, exlusive of lead-in, and the 
ground a cold-water pipe, with the connection 25 
feet from the ground and on the house side of 
the meter. Moreover, the tubes I am using are 
over two years old, and of the so-called “bootleg” 
variety. 

So, figuring my handicaps, to which may he 
added a not very stable source for my “B” power 
unit, I feel very confident that there is something 
wrong with Mr, Woodruff’s superhet. 

Just last evening I Jistened for an hour to 
WWRL, a 100-watt station at Woodside, New 
York, for an hour; and it was as loud and good 
as KDKA is on most factory-built sets. I listened 
to KFI for two hours on the first three tubes (using 
phones, as the Mrs. was asleep) with no interfer- 
ence from WSB and no particular fading. The 
other—daylight—reception I speak of was all on 
the loud speaker. 

There are times, naturally, when I would sell 
my set for a dime; times, even when I would pay 
to have it removed. But, take it on the whole, 
Mr. Nakken has sort of put the superhet under 
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-FROST-RADIO 
GEM RHEOSTATS 


you will like Frost Gem 
Rheostats the minute you 
Set eyes on them. They are 
what you have always 
wanted—mighty gocé small 
rheostats. Metal frame con- 
s‘ruction, with resistance 
element securely wound on 
flexible Bakelite strip. Gem 
Rheostats are 1!- inches 
in diameter. Supplied in 
wide variety of resistances 
from 3 to 30 ohms, and as 
200 and 400 ohm poten- 
tiometers. Also made with 
filament switch at slight 
extra cost. Less switch, 
75c. With switch, $1.00. 


| 


Mail Coupon for Two Frost Booklets 
Fill out and mail coupon below and we will send you 
FREE the two Frost Booklets ‘What Set Shall I Build?” 
and ‘‘For Better Reception.” 
HERBERT H. FROST, INC. 
Main Offices and Factory: 
Elkhart, Ind. 
Chicago New York City 


HERBERT H. FROST, Inc. 
160 North LaSalle Street, Chicago, Ill. 


Please send me free your two booklets, as adver- 
tised in Radio News for May. 
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OSG NN Sodas has ee cee xdwdes cideucitwouner 


WILL SAVE YOUR 
$ 1 00 SPEAKER 


4 The Craftsman Dollar 
4 Speaker Filter is Guaran- 
teed torelieve your speaker 
of the DC piate current 
(up to 250 volts). It gives 
speaker a chance to oper- 
ate at. its best. Attached 
in a_second. Send dollar 
bill NOW! 


CRAFTSMAN RADIO PRODUCTS 
9 Orchard St. 


Newark, H. J. 


p\ Product 


ba 


Ss 


Every High Grade Circuit ||' 


or Receiver Today! 
INCLUDING \ 


Strobodyne, Loftin-White Constant Coupled, Qualitone6, 
Improved Aristocrat, Oliver ge, Best’s Super-Hetero- 
dyne, B-T Power Six, Hammarlund- Roberts, Daily NewS 
4, World’s Record Super, Goodwin Aperiodic Detector 
Circuit, Quadrafor mer 6, Best's 1927, Silver’s Knockout 
and many others. 


MODEL “N” 
VARIO-DENSER 


Micrometer ad- 
justment easily 

» assures ex- 
act oscillation con- 
trol. Quick, easy 
tuning, more vol- 
ume, clearness and 
stability. Capacity 
range 1.8 to 20 
micro - micro fa- 
rads. Price $1.00. 


Obtains the proper grid capacity on 
Coc Y circuits, filter and lnter- 
mediate luency tuning in super- 
heterodyne and positive grid bias in 


MODEL “G’? VARIO-DENSER 


~All — Pri —— Gane 
7 ice com » wi 
clips, $1.50. sone - 


X-L NEW BAKELITE INSULATED 
PUSH POSTS 


The perfect binding post at last! Convenient, simple: 
permanent connections. ‘You don’t have to remember 


to tighten them. . insert wire, 
Connection is tight and will sfay 


remove pressure. 
tight. No vibrations can loosen. Releases instantly. 
Standard markings, or boxed in complete sets. Price 


each, 15 cents, 

FREE Mepis he gee Gee 
silly ny Sad Ads Sage lout 28868 
tuning controls. 


5S. X-L RADIO LABORATORIES 
2426 Lincoln Ave., Chicago, fll. 
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OPPORTUNITY AD-LETS 


Follow these advertisemeats every month. Reliable advertisers from all over the country offer their most attractive specials in 


these columns. 


for 12 issues. 


May ist. 


Classified advertising rate twenty-two cents a word for each insertion. 
Names and addresses must be included at the above rate. 
placed by an accredited advertising agency. No advertisements for less than 10 words accepted. — 

Objectionable or misleading advertisements not accepted. Advertisements for the July issue must reach us not later than 
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CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 


EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y. 


SS EE EOE 


Ten per cent discount for 6 issues, 20 per cent discount 
Cash should accompany all classified advertisements unless 


——— ——<—<——$—~~ 
Agents Wanted Help Wanted Patents 
- a on 3 gold : : X seo 
Big Money and fast sales. Every owner buys £0 National Publisher, needs agents, boys and shops to Inventions Commercialized. Patented or unpatented. 
initials for his auto. You charge $1.50; — geen help sell great national magazines. No investment re- Write Adam Fisher Mfg. Co., 278 Enright, St. Lanis, Mo. 
orders daily easy. Write for particulars and free reeg: quired. Big profits, sparetime work very successful. 


American Monogram Co., Dept. 133, East Orange, N. 


Guaranteed Genuine Gold Leaf Letters anyone can put on 
store windows. Large profits, enormous demand. Free 
samples. Metallic Letter Co., 422 N. Clark, Chicago. 


Sell subscriptions to magazines known the world over. 
Steady monthly income with absolutely no ee 
a 


quired. Hundreds of selling arguments every month. 

now. Full information sent free, no obligation. Agency 
Division, Experimenter Publishing Ce., 230 Fifth Avenue, 
New York. 


Agents—We start you in business and help you suc- 
ceed. No capital or experience needed. Spare or full time. 
You can earn $50-$100 weekly. Write Madison Products, 
560 Broadway, New York. 


Agents—90c an hour earned advertising and distributing 
samples to consumer. Write quick for territory and par- 
ticulars. American Products Company, 1504 Monmouth, 
Cincinnati, Ohio. 


Business Opportunities 


$100 per month in your home folding and mailing cir- 
culars. We furnish everything. Particulars and samples, 
25c. Adams Mailing Service, 48 Adams St., Irvington, N.J 


Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 278 Enright St., St. 
Louis, Mo. 

67 Ways to Increase Income. 96-page book ‘‘Spare- 


time Money Handbook”? contains 67 practical and complete 
plans to operate sparetime business. For everyone who 
wants more money. Price only 50c. Consrad Company, 
Inc., 230 Fifth Avenue, New York. 


Amateur Cartoonists: Make money in spare time with 


new cartoon selling plan. Write Smith’s Service, Wen- 
atchee, Wash. 
free Book. Hadwil, 


Start little Mail Order business. 
5A-74 Cortlandt Street, N. Y. 


Learn Collection Business. Good income, quick results. 
Interesting booklet, ‘‘Skillful_Collecting,’’ free. National 
Collectors Ass’n, 306 Wehrle Bldg., Newark, Ohio. 


Chemistry 


Learn Chemistry at Home. Dr. T. O’Conor Sloane, 
noted educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take a position 
as chemist. See our full-page ad on page 1261 of this 
issue. Chemical Institute of New York, 16 E, 30th 
Street, New York City. 


Copyrighting 


Authors: Protect your stories, plays, songs, etc., by U. S. 
Copyright. Get New Booklet Free!! Coy C.o, Brownley 
Bldg., Washington, D. C. 


Correspondence Courses 


| 
Used correspondence school courses sold on repurchase) 


basis. Also rented and exchanged. Money-back guarantee.' 
Catalog free. (Courses bought). Lee Mountain, Pisgah, 
Alabama. 


Detectives 
Detectives Needed Everywhere. Travel. Experience un- 
necessary. Particulars free. Write, American Detective 


System, 2190 Broadway, N. Y. 


mint 


Electricity 
Electric Fun! Seventy stunts, 110 volts, $1. Cooperco, 
Campbell, Calif. 
For Inventors 
Inventions Commercialized. Patented or Unpatented. 


Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


For Sale 
One Western Electric Microphone and Transformer. This 
instrument used very little and in good condition. If in- 


terested write C. M. Mall, Clemson College, S. C. 


Write Agency Division, Experimenter Pub. Co., 230 Fifth 


Avenue, New York. 


Printing, Engraving and Multigraphing 


Help Wanted, Instructions 


Earn $25 Weekly Spare Time, 
and Magazines. 


writing for Newspapers 
Experience unnecessary. Copyright Book, 
“How to write for Pay’’ Free. Press Reporting Inst., 
973, St. Louis, Mo. 


Do you drive a car? U. S. Government 
Carrier job pays $141-$175 month. ‘‘How 
mailed FREE. Write, Instruction Bureau, 
Bidg., St. Louis, Mo. 


Chauffeur- 
to Qualify’ 
251 Arcade 


Instruction 


Learn Chemistry at Home. Dr. T. O’Conor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take a 
position as chemist. See our full-page ad on page 1261 
of this issue. Chemical Institute of New York, 16 E. 30th 
Street, New York City. 


200 Letterheads and 100 Envelopes, $1.10, 


] t stpaid. 
OBERMAN COMPANY, Box 1268, Chicago. — 


Printing Outfits and Supplies 


Print your own cards, stationery, circulars, paper, ete. 
Complete outfits $8.85; Job Presses $11, $29; Rotary $149. 
Print for others, big profit. All easy, rules sent. Write 
for catalog presses, type, paper, etc. Kelsey Company, 
F-13, Meriden, Conn. 


Radio 


_.Press and publie concede it to be the best ever produced. 
‘Radio Theory and Operating,’’ by Mary Texanna Loomis, 
member Institute of Radio Engineers, Lecturer on radio. 
Loomis Radio College. Thorough text and reference book ; 
886 pages, 700 illustrations. Price $3.50, postage paid. 
Used by Radio Schools, Technical Colleges, Universities, 
Dept. of Commerce, Gov’t Schools and Engineers. At 
bockdealers, or sent on receipt check or money order. 


jf : ig Publishine C aii : ? rch. 

Miscellaneous om geen Company, Dept. B, 405-9th St., Wash 

Inventions , Commercialized. | Patented cr Unpatented. _Raytheon Kits $17.75, UX 281 Kits $25.75. Write for 

Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. Soe 9 material lists. Radio Parts Sales Co., 
range, N. J 


Save Money at Home. You can build many home neces- 
sities yourself, such as furniture, kitchen utensils, decora- 
tive material, etc., thus saving many dollars. All construc- 
tional information on hundreds of things given in 116-page 
book ‘‘How to Make It.’’ Price 50c. Experimenter Pub- 


lishing Co., Inc., 230 Fifth Avenue, New York. 


Send us your portrait and we will enlarge it for $5.00. 
Ben Griep, Carthage, Mo. 


Forms to Cast Lead Soldiers, Indians, Marines, Trap- 
pers, Animals, 151 kinds. Send 10c for illustrated Cata- 
logue. H. C. Schiercke, 1034 72nd St., Brooklyn, N. Y. 


Something new—signals one hundred cycles apart sepa- 
rated. Seventy-five per cent static eliminated. Particuiars. 
Write, Box 1116, Riverhead, New York. 


Phenomenal new crystal set. Guaranteed 1,000 miles, 
and loud-speaker reception or money back. 2.95, cash or 
c. ©. D. McKay Instrument Co., Railway Exchange 
suilding, Portland, Oregon. 


Write ebcut our efficient power devices. KIMLEY ELEC- 
TRIC CO., 441 E. Ferry, Buffalo, N. Y. 


se the licensed Radic Doctor of your community. $7-$10 
spare time evenings. Our co-operative plan procures all 
the work you want. Secure franchised territory now. Write 
for booklet. Co-Operative Radio Doctors, Dept. N, 131 
Essex St., Salem, Mass. 


Salesmen Wanted 


Musical 


Play Piano by Ear. A sound system. Booklet free. 
Boucher’s Harmony Studio, 12, Ottawa, Canada. 


Old Money Wanted 


1 $2 to $500 each paid for hundreds of Old or Odd Coins. 
Keep all old money, it may he very valuable. Send 10c for 
New Illustrated Coin Value Book, 4x6. Guaranteed prices. 
Get posted. We pay Cash. Clarke Coin Company, 14 
Street, LeRoy, N. Y. 


A paying position open to representative of character. 
Take orders shoes, hosiery, direct to wearer. Good income. 
Permanent. Write now for free book, ‘‘Getting Ahead.” 
Tanners Shoe Mfg. Co., 874 So. C. St., Boston, Mass. 


A Good Line: Suitable for all or part-time. Can be 
sold in big cities or small towns; any place. Every busi- 
ness house needs envelopes in different sizes, weights and 
qualities. Many buy in large quantities. Our line in- 
cludes stationery, and is very complete. The samples are 
flat, carry easily, weigh little, look good; prices reason- 
able. Commission liberal and paid promptly. You would 
ene offer. American Envelope Company, Mexico, Mis- 
souri. 


Scenery to Rent 


Patent Attorneys 


Mason, Fenwick & Lawrence. Washington, D. C., New 
York and Chicago. Established 1861. Inventions pro- 
tected, trade-marks registered. Information given—write 
promptly. 


World’s Most Beautiful settings for operas, plays, min- 
strels. Amelia Grain, Philadelphia. 


Song Writers 


Patents—Send for form ‘‘Evidence of Conception’’ to be 
signed and witnessed. Form, fee schedule, information free. 
Lancaster and Allwine, Registered Patent Attorneys in 
yer a States and Canada, 269 Ouray Bidg., Washington, 


s 
Patents—Send drawing or model of your invention for 
examination and instructions. Advice and booklet free. 
Highest references. Best results. Promptness assured. 
Watson E. Colemex, Patent Lawyer, 724 9th Street, N.W., 
Washington, D. C. 


Inventers—Should write for our Guide Book, ‘‘How to 
Obtain a Patent’? and Record of Invention Blank. Send 
model or sketch and description of inventions for Inspec- 
tion and Advice Free. Radio, Electrical, Chemical, 
Mechanical and Trademark Experts. Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth, Washington, D. 


Patent Sense—Valuable book free. 
1279. Lacey 
Established 1869. 


Wanted, Ideas. Demand for novel devices, however small. 
If patentable, may be the means of your independence. 
Patents obtained. Sales negotiated. Advice free. IN- 
VENTORS SERVICE BUREAU, Box 1648, Washington, 


See Lacey’s ad, page 
Lacey, 631 F. St., Washington, D. C. 


| Song Writers—Substantial. Advance Royalties are paid 
eon publishable work. Anyone having original ideas for 
songs may submit poems for examination and free advice. 
Walter Newcomer, 1674 Broadway, New York. 


Telegraphy 


Telegraphy—Both Morse and Wireless taught thoroughly. 
Big salaries. Wonderful opportunities. Expenses low, 
chance to earn part. School established fifty years. Cata- 
log free. Dodge’s Institute, Cour St., Valparaiso, Ind. 


Wanted to Buy 


Full Value Paid for Old Gold, Jewelry, Watches, Dia- 
monds, crowns, bridges, dental gold, silver, platinum, gold 
or silver ore; magneto points, old false teeth. Packages re- 
turned if our offer is not satisfactory. United States 
Smelting Works (The Old Reliable), 39 So. State St.. 
Dept. 16, Chicago, Ill, 
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a cloud with me. Tube for tube, and not except- 
ing regeneration, I do not believe any circuit 
has developed which could touch this autotrans- 
former thing. I will except the Strobodyne and 
Ililodyne—as I have been unable, to date, to see 
or hear either one. 

It isn’t entirely a question of “how much” 
circuit, nor is it entirely ‘“‘what kind?” ‘There 
is a very great deal in this; how good are your 
connections, and how much excess copper is in 
the wiring? . 

[I would like to know whether the lady in St. 
Louis did hear the song dedicated to her in Chicago. 
It’s more than an even chance she did. 

RR; H. Littte, 
94 Millview Street, Uniontown, Pa. 


STANDARD-FREQUENCY TRANSMISSIONS 


The summer schedule of official standard-fre- 
quency (code) transmissions from station WWV, 
ureau of Standards, Washington, PD. C., follows. 
Readers unfamiliar with these and the methods of 
calibrating instruments by them may, if interested, 
obtain Letter Circular No. 171, with full instruc- 
tions, on application to the Bureau. 

Times given are Eastern Standard. Figures 
above, kilocycles; (below in parenthesis, approxi- 
mately, meters) of the transmissions. 
Hours 
, 


P.M. April 2G May 21 June 20 July 20 Aug. 20 
10:00 3000 650 1500 3000 125 
10:08 (100) (461) (200 (100) (2400) 
10:12 3300 750 1650 3300 150 
10:20 (91) (400) | (182 (91) (2000) 
10:24 3600 850 1800 3600 175 
10332 (83) (353) (167) (83) (1714) 
10:36 4000 950 2000 4000 200 
10:44 (75) (316) (150) (75) (1500) 
10:48 4400 1060 2250 4400 22 
10:56 (68) (283) (133) (68) (1333) 
11:00 4900 1200 2500 4900 25 
11:08 (62) (250) (120) (62) (1200) 
ES be 5400 1350 2750 5400 275 
11:20 (56) (222) (109) (56) (1091) 
11:24 6000 1500 300 6000 300 
Up Ga py (50) (200) (100) (50) (1000) 


Radio News Laboratories 
(Continued from page 1253) 


primary and secondary are supported by four cellu- 
loid rods 5/16-inch in diameter and 2-5/16 inches 
long: these rods are attached to two flat celluloid 
rings 3 inches in diameter and, together with the 
base which carries five small plugs, form a rigid 


frame for the transformer. The primary slides over 
the supporting rods, thus making possible to adjust 
its coupling with the secondary. ‘Ihe secondary is 
tapped at 15 turns and has an inductance of ap- 
proximately 220 microhenries, 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 2323. 


R.F. TRANSFORMER 
The long-wave plug-in transformer shown here 
comprises three basket coils mounted on the same 
frame; one for the primary and the other two for 


the secondary. This radio-frequency transformer 
may be employed for long-wave reception in radio 
receivers using the radio-frequency plug-in coil de- 
scribed above. Like the three preceding items, it is 
of Austrian manufacture. 

AWARDED THE RADIO NEWS LABORA- 
TORIES CERTIFICATE OF MERIT NO. 2324. 


I Want to Know 


(Continued from page 1256) 


this plate. The lug should be provided with a 
tight-fitting rubber tube generously covered with 
vaseline, to prevent sparking at the point where 
it leaves the solution. This lug can be cut as 
shown in the diagram; so that it will not be nec- 
essary to waste very much material in order to 
get this connection. 


Types of Electrolytic Condensers 


By referring to Fig. 2277B you will note that 
there are two general types of electrolytic con- 
densers. The first (1) is to be used with alter- 
nating-current circuits and contains two sets of 
plates, arranged alternately in the electrolyte. 
In this case, the condenser should be “formed” 
with alternating current so that both sets of 
plates will have a film over their surfaces. The 
other (2) is the D.C. type and contains one set 
of aluminum plates and a lead plate. The lead 
plate serves only to make an electrical contact 
with the electrolyte, and should always be used 
as the negative terminal. This is the type of 
condenser to be used in “B’’ power units and 
other circuits supplied with direct current. An 
ordinary glass battery-jar or a large mason jar 
can be used as a container; although if the lat- 
ter is employed it may be necessary to have 
more than one cell in order to obtain sufficient 
capacity for the circuit. When used in “B” 
power units, these condensers must be “formed” 
with voltages higher than the output voltage of 
the rectifier tube, so that the condenser will not 
break down. Because of this, the capacity ob- 
tained is not as great as that of a condenser 
used for low-voltage work. 


To “form” the plates of the condenser, it should. 


be placed across a suitable current supply—either 
D.C. or A.C., depending upon the condenser— 
and should be left in the circuit for about 24 
hours. A forming voltage should be applied 
which is somewhat above the maximum voltage 
that is to be applied to the condenser. 


When low-voltage condensers are to be made, 
a system such as the one shown in Fig. 2277B at 
(3) should be used. The potentiometer should 
have rather high-resistance and be capable of 
dissipating the heat generated through its resist- 
ance strip. 

Probably the most common electrolyte used, is 
sodium biborate, or borax as it is commonly 
called. A saturated solution of this chemical 
should be made and a small amount of glycerine 
should be added. 


One of the main reasons why chemical con- 
densers and rectifiers have not become more popu- 
lar is because of the sloppiness and the neces- 
sity of renewing the water in the solution. At 
different times experiments have been made with 
a number of so-called “‘jelly”’ electrolytes, includ- 
ing fused sodium phosphate and several other 
chemicals. However, these jelly rectifiers have 
not been successful because, as the water evapo- 
rates, the jelly falls away from the electrodes; 
thus stopping the action. 
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180 VOLT 


Now—you can buy 
as gooda‘‘B”’ Elim- 
inator as it is pos- 
sible to build—ata 
price that won’t cram 
your purse. And you buy 
the PEERLESS without 


pen eEUe Brig.f the 
: : > pg" S: 2. ithout the 
risk of any kind, foritis tube. Rat. aaa special offer toxet 

thousands of these units out on 


yours to try 30 days and it is 3 of out 
set, we will include, for a limited 
GUARANTEED time only , a genuine $4.50 Q.R.S. 
85 Mil. Tube free with your order. 
DOWN couro 
COUPON 


Send only $1.00. A dollar bill 
willdo.We’llshipthe PEER- 
LESS “‘B 


ing offer is without pre- 
cedent. Think of it! A‘‘180”’ 
volt ‘‘B”’—a “‘B”’ that will 
run your set and a type171 
power tube, too—and guar- 
att the ridveulously low Mam rely at our risk. 30 days free 
: jal. on ec. 
price of only $12.45. protects you. Order NOW. 


PEERLESS MFG.CO., 3983 Cottage GrovefAve., Chicago, Ili. 
=== GUARANTEE COUPON === 


PEERLESS MFG. CO. 3983 Cottage Grove Ave., Chicago i 


Lenclose $1. Send me one Peerless 180 voit ‘‘B’’ Eliminato 
| and one $4.50 Q.R.S. 85 Mil. Tube. I agree to pay expresaman 
$11.45 plus small express charges. It is understood I can have 
i my money refunded if not satisfied. 
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Changes Your Set . 
Into a Short-Wave 

Receiver 
Sent postpaid anywhere in 
U.S. a receipt of $15.00 
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When ordering state kind 
of set so that detailed di- 
rections 
given if necessary. 
state type of tubes, such as 
a” UV199, WD11, or 


The SUBMARINER 


Regardless of the kind of set you have, this device will permit 
you to listen to short-wave stations between 26 and 68 meters. 
Operates with sets such as T. R. F., Neutrodyne, Super-Hetero- 
dyne, regenerative sets, and many other types. No additional 
tubes or batteries required. No changes to the wiring of the 
set. A short aerial and ground is connected to the ‘“Sub- 
mariner,” anda cable and plug attaches it to the sct. 
Requires less than a minute to attach or detach. Operates 
as & wave changer with Super-Heterodynes, and as a detector 
unit. with others. 


SHORT-WAVE RECEPTION 


Is practical because they penetrate better, and there is less 
static. There are several powerful stations using the wave band 
covered by the ‘‘Submariner” for broadcasting programs. You 
may learn code by listening to amateurs from all parts of the 
world. You will have a highly efficient short-wave receiver when 
the “‘Submariner” is attached to your set. Nothing else like it 
on the market. Take a trip in the low waves on board the 


‘Submariner.’ 
ORDER TODAY 
We guarantee to refund if the “Submariner’’ fails to operate 


ADDRESS 
J-M-P MANUFACTURING CO. 
Dept. 120 Milwaukee, Wis. 
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Build LACAULT’S Latest 


ALL WAVE ELECTRIC 
“R. E. L. 9° 


Write for our list of “Specials” 
—lowest prices in country. 


Re. beer LAGAYLT 


BORATORIES y 
116 WEST 65th STREET NEW YORK CITY 
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Super Coils 
Send for Folder and our Blue Print 
of the new A.C. circuit. 


Geo. W. Walker Co. 
2825 Chester Avenue 


Dept. B Cleveland, Ohio 


All Parts 
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vf in Stock 


Shipment 
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ANNOUNCING 
AGREAT, NEW RECEIVER 


SCOTT CHALLENGES THE WHOLE 
WORLD OF RADIO TO ANY KIND OF 
a COMPETITIVE TEST 


E. H. 
SCOTT 


The New 
Scott Shield 
Grid 9 was 
designed by f 
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the World’s 
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Super 10, 
which prior 
to the ad- 
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More Actual Amplification - More Distance and Volume 
than Any Other Existing Receiver Known toUs 


ic—— ; ; many times more powerful than receivers using shielded-grid 

This we believe, is the most powerful, the tubes ina ated ates manner. Itis this new arcuit arrange- 

most selective and the finest toned receiver aot ee ane | ona waed apaanony ~Am —— — “te 
A : . 2 challenge the whole world of radiotoany kind of competitive te 

in existance today. We draw this conclusion from hay. with assurance that the SCOTT Shielded Grid NINE will win. 

ceiver which might claim itself the equal of the SCOTT Only On e St a g e of Au di G 


World’s Record Shielded Grid NINE. And there is no 
question but that this radically new type of receiver 
wi!l maintain its position of obvious superiority for years 
to come, for the features of circuit engineering respon- 
sible forits amazingly better performance are farahead 
of any circuit developed to date. 

UNLIMITED RANGE! Without aerial, ground or 
loop, the SCOTT Shielded Grid NINE brings Pacific 
Coast Stations to Chicago with loud speaker volume. 
And so tremendous is the amplification of the shielded 
grid long wave amplifier employed, that it is impossible 
to determine a range limit for this receivér when used 
with a short antenna and a connection to ground. 


Shielded Grid Tubes Used 
inanEntirely New Way 


Standard circuits commonly in use with the 
new shielded-grid tubes, provideactual amplification of 
approximately 40 per stage. The revolutionary new circuit used 
exclusively in the SCO Shielded Grid NINE, gives a prac- 
tical amplification of 140 perstage, thereby making this receiver 


SH 


ef 
9 Thesecond detector outputof 
Required © this receiver is so heavy that 
concert volume and clear, undistorted cathedral tone, 


even on the most distant stations, is obtained with but a single 
stage of 2 to 1 audio frequency amplification. 


e 
Easy to Build --- Results 
Guaranteed Desrite the fact that the 
f Scott Shielded Grid NINE 
is one of the most elaborate receiving systems ever de- 
vised — and despite the fact that it embodies many 
features of circuit arrangement not known to common 
ractice, it is a very easy set to build, and when you buy the 
it of parts we positively guarantee that you will get the same 
results we get from our laboratory model. Both panel and sub- 
= are drilled to receive each part and the shield-grid ampli- 
er units come to you fully wired and tested—ready to be con- 
nected into the circuit just as though they were a transformer. 


Why Pay More for Less? 


Why pay more than the small cost of the Scott Shielded 
Grid NINE when no other receiver of- 
fers youso much? Why not have a receiver 
whic! pear pd actual 10 Kilocycle selectivity 
regardless of where located? Why not have 
.@ receiver with which you can listen in on all 
the world—no limit toits distance range. The 
Scott Shielded Grid NINE is, unquestionably 
the finest, most powerful, most advanced re- 
ceiver of the day, andis, beyond all doubt, 
destined to hold its position of leadership, 

throughout the coming years. 

It is the ultimate. Build it— 

enjoy it NOW. 
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Circuit Diagram and Particulars 
Findoutall particularsof the Scott Shielded 
Grid NINE. Examine its circuit. See for 
a why it has unlimited range— un- 

imited power—perfect tone. Proof of the 
superiority of this great new receiver is 
FREEtoyou. Alsocopies of 6000 and 9000 
mile reception verifications and other records made 
by the Scott World’s Record Super 9 and the Super 
10, the less powerful predecessors of the new Scott 


Shielded Grid NINE. Get this information now. 
Simply clip and mail the coupon. Mail it TODAY! 


SCOTT TRANSFORMER CO. 


7626 Eastlake Terrace - Dept.D 
CHICAGO, ILL. 


oem 
Ue a SCOTT 
& TRANSFORMER CO. 
Dept. D, 7626 Eastlake 
e Terrace, Chicago, Ill. 
we Send me full particulars of the new Scott 
Shielded Grid NINE. 
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The Perfected 


Invention of 
Dr. J. Harris Rogers 


Celebrated War Time 
Naval Radio Consultant 


The eminent scientist, Dr. J. Harris Rogers is 
known the world over for his research work and 
successful accomplishments in the line of under- 
ground and underwater radio transmission and 
reception. His invention, the Rogers Underground 
Antenna for reception of waves within the B.C.L. 
band is, unquestionably, one of the most important 
tadio advancements of the year. 


the country wide success of one 


numerous underground radio 


Made under exclusive 


That radio waves, unspoiled by static and less 
affected by weather conditions, travelled thru 
the ground was the belief of Dr. J. Harris 
Rogers. Test after test proved his contention. 


On nights when weather made reception from 
distant points impossible with an antenna suspended in 
the air, reception was ctear, steady and loud when taken 
out of the ground. Static has little effect upon ground- 
wave reception, and it was found that ground waves usu- 
ally exceeded the strength of air waves even when the lat- 
ter were at their best. It then remained for someone to de- 
velop a device with which these clear, strong ground waves 
could be intercepted and brought to the receiving set. 
Followed more years of research, more experimenting, 
more practical tests—all resulting in the Rogers Under- 
ground Antenna—developed and perfected by Dr. Rogers, 
himself—the product of a lifetime of study—a proved de- 
vice, successful wherever used and offered to you with a 
positive guaranty of money back if you are not satisfied. 


EASILY INSTALLED 
IN 5 MINUTES! 


Simply dig a small hole in the ground out- 
sidea window near your set, drop the Rogers 
Underground Antenna in the hole, cover it 
over with dirt, connect the shielded cable 
to your set, and tune in on loud, 
clear, steady reception unspoiled 
by static or other interference. 
Anyone can install the Rogers 
Underground Antenna in a few 
4minutes, and when once installed 
; it never again 


HE ILLUSTRATION at the right shows a 4 
needs attention. 


typical installation of the Rogers Underground 
Antenna. As there is but little static in the ground, 
this Rogers unit delivers clear, strong, radio im- 
pulses to the receiver, thru the shielded connecting 
cable. And think! How much easier it is to install 
the Rogers Underground Antenna than it is to 
climb around on a slippery roof hanging up a wire 
which collects as much static as it does radio waves. 


The Underground Antenna Co. 


4207M COTTAGE GROVE AVENUE CHICAGO. ILL. 


This photo showe Dr. Rogers charting 
A his 
e8' 


ofthe ROGERS 


license in accordance 
with patents of Dr. 
J. Harris Rogers Nos. 
1303730, 1349103, 


ANTENNA 


‘7 Provides Clear, Loud Reception 
|) Regardless of Weather: Increases 
i Distance and Volume with Any Set 
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Yours to Test 


FREE 


It costs you nothing to test the Rogers 
Underground Antenna. We will send it to 
you to try on your own set, and we don’t ask 
you to pay a cent for this great radio im- 
provement if you don’t find it all that Dr. 
Rogers claims in his patents. Send the coupon 
now. Let us send you the startling facts of 
the Rogers Underground Antenna and full 
particulars of the FREE comparative test 
we want you to make. Clip the coupon. Send 
it today. 


r =MAIL THIS cmmaca t 


The Underground Antenna Co. 
4 4207M Cottage Grove Ave. 
3 Chicago, Ill. 
Send me all the facts on the Rogers Underground 3 
2 Antenna. Also full particulars of FREE Test Offer i 
and GUARANTEE. 
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ADO 


"A BATTERY ELIMINATOR 


This model willop- 
erate any Set using 
eight or less stand- 
ard 6-volt tubes. 
Not necessary to 
change set wiring. 
Over 100,000 of 
this type in use. 


A new model for sets 
using 4-volt tubes. Fits 
Radiola battery com- 
partment. Size 834 in. 
long, 4 in. wide, 6% 
in. high. Output—.6 
amperes, + volts D. C. 


All Prices Slightly Higher on West Coast 


THE ABOX COMPANY 
215 No. Michigan Avenue, Dept. 5, Chicago, III. 


Please send me further information on how I can 
electrify my set with ABOX. 


Name Mere hot nede OSES deb enc bask eaet ousecenvent . 
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| Check here if you are a he aler 


Changing to electric operation is a step toward con- 
venience and dependability. By all means do it, but 
do not overlook the advantages of using the most 
sensitive tubes available. 

A. C. operation using Abox is the most practical, eco- 
nomical and satisfactory method because it changes 
house current to the kind of power necessary to oper- 
ate proven standard tubes. 


Abox is a rectifier-filter combination adaptable to any 
receiver using eight 4 ampere tubes or less, or sixteen 
of the proposed new 4% ampere tubes. You make no 
changes in set wiring or tubes. Simply attach Abox 
and plug in. Reception is noticeably improved and 
consistently better. The convenience alone is worth 
the small investment. 


Abox also makes available the many new special pur- 
pose tubes that improve radio operation and constitute 
the heart of practically all new custom-built circuits. A 
graphic comparison of the tubes possible to use with an 
Abox and the other A. C. type, is strikingly illustrated 
in the chart below, showing the superiority of Abox from 
every standpoint, where conversion is contemplated. 


- A. C. TYPES: 
226 Amplifier 227 Detector 


Use coupon for further information 


the Abox Company 


215 North Michigan Avenue Chicago, Illinois 
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